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CITY  OF  MANCHESTER 


Rivers  Department. 


Annual  Report  for  the  Year  ending  March  30th,  1927. 

The  Rivers  Committee  submit  to  the  Council  the  following  report  on 
the  work  of  the  Rivers  Department  : — 

Introductory. 

The  duties  of  the  Rivers  Committee  are  defined  in  the  Council’s 
Instructions  to  Committees,  as  follows  : — 

“  To  enforce  and  carry  out  the  provisions  of  any  public  or  local 
Act,  or  any  legal  remedy  with  respect  to  the  rivers,  brooks,  or 
streams,  wholly  or  partially  within  the  City,  and  with  respect  to  all 
other  matters  connected  therewith  ; 

“  That  the  said  Committee  be  authorised  and  instructed  to  carry 
out  and  complete  the  Manchester  Main  Drainage  Scheme,  including 
all  works  in  relation  thereto,  and  for  those  purposes  to  exercise  the 
powers  of  the  Corporation  under  the  Public  Health  Acts  ; 

“  Also  to  execute  the  powers  and  duties  of  the  Council  with 
respect  to  the  Sewage  Outfall  Works  of  the  Corporation  under 
paragraph  2  (2)  of  the  Fifth  Schedule  of  the  Manchester  Corporation 
(General  Powers)  Act,  1904  (Chorlton-cum-Hardy  Sewage  Works  to  be 
used  only  for  3  Withington  and  2  Levenshulme  Wards)  ;  Part  IV. 
(Sewerage)  of  the  Manchester  Corporation  Act,  1908  ;  Part  V. 
(Sewerage)  of  the  Manchester  Corporation  Act,  1909  ;  Part  IV. 
(Main  Drainage  Works)  (except  section  50)  of  the  Manchester 
Corporation  Act,  1911,  and  under  any  other  local  enactment;  also 
the  provisions  as  to  the  discharge  of  certain  matters  into  sew^ers, 
contained  in  section  21  of  the  Manchester  Corporation  (General 
Powers)  Act,  1902,  and  the  orders  thereunder  ;  also  to  carry  out 
and  enforce  the  provision  enabling  the  Corporation  to  define 
the  boundaries  of  rivers,  brooks,  and  watercourses  contained  in 
section  55  of  the  Manchester  Corporation  Act,  1911  ; 

“  Also  to  direct  and  manage  the  powers,  authorities,  and  duties 
of  the  Council  under  the  Rivers  Pollution  Prevention  Acts,  1876 
and  1893  ;  section  14  of  the  Local  Government  Act,  1888;  and 
sections  16,  17,  and  47  of  the  Public  Health  Acts  Amendment  Act, 
1890.” 
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The  total  length  of  sewers  constructed  under  the  Manchester  Corporation 
Acts,  1908  and  1911,  and  completed  to  date,  id  28-25  miles,  of  which 
4  -5  miles  were  executed  by  the  Committee’s  staff  without  the  inter- 
vention  of  a  contractor. 

The  sewers  vary  in  size  from  2-25  ft.  to  15-25  ft.  in  diameter.  They 
are  constructed  with  red  engineering  bricks  and  shale  bricks  set  in  cement 
mortar.  No  surface  clay  bricks  have  been  used. 

Owing  to  the  presence  of  water  in  the  subsoil,  considerable  lengths  of 
sewer  have  had  to  be  executed  under  air  pressure.  The  completed  sewers 
pass  beneath  the  London,  Midland,  and  Scottish,  the  London  and  North 
Eastern,  the  Manchester,  South  Junction,  and  Altrincham,  and  the 
Cheshire  Lines  Committee  Railways  in  seventeen  places,  and  cross  the 
Bridgewater  Canal  in  seven  places. 

The  Rivers  Committee  control  the  admission  of  all  trade  effluents 
into  the  sewers,  according  to  the  provisions  of  the  before-mentioned 
Acts,  and  a  special  Inspector  has  charge  of  this  work. 

The  main  activity  of  the  Committee  is,  however,  connected  with  the 
disposal  of  the  City  sewage. 

With  the  exception  of  the  sewage  from  the  Withington  district,  which 
receives  treatment  at  the  Withington  Works,  Choriton-cum-Hardy,  the 
whole  of  the  dry-weather  flow  of  the  City  sewage  has  been  dealt  with 
during  the  year  at  the  main  outfall  works  at  Davyhulme.  Only  such 
portions  of  the  Moss  Side  Works  at  Urmston  and  the  Gorton  Works 
at  Gorton  have  been  retained  as  are  required  for  the  treatment  of 
exceptional  flows  of  storm  water. 

In  addition  to  the  sewage  from  within  the  City  area,  since  October  1st, 
1915,  the  sewage  from  the  Borough  of  Middleton  has  also  been  dealt 
with  at  Davyhulme. 

The  following  statements  show  in  summarised  form  the  details  of  the 
Committee’s  expenditure  for  the  year  under  review  : — 

The  total  charge  on  the  rates  in  respect  of  the  work  of  the  Committee 
was  £224,539  2s.  3d. 

Of  this  amount,  a  sum  of  £59,283  9s.  lid.  was  required  for  the  upkeep 
of  the  Davyhulme,  Withington,  Moss  Side,  and  Gorton  Sewage  Works, 
and  for  general  rivers  work,  comprising  the  administration  at  the  Town 
Hall,  the  cost  of  labour  and  various  rivers  improvements,  contribution 
to  the  Mersey  and  Irwell  Joint  Committee,  etc. 
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The  remainder,  amounting  to  £165,255  12s.  4d.,  was  applied  in  the 
payment  of  interest  on  loans  and  repayment  of  debt  on  the  capital 
outlay  on  intercepting  sewers  throughout  the  whole  of  the  City,  and 
the  purification  plant  at  the  various  sewage  works. 


The  details  are  as  follow  : — 

A  dmi  ni  strati  on  and  Upkeep. 


Davyhulme  Sewage  Works .  . 

Wi  thing  ton  •  .  . 

Moss  Side  . 

Gorton . 

Rivers  Account  . 

Main  Drainage  Scheme  (1911) 


£  s.  d. 
*46,556  16  10 

6,647  3  4 
155  18  8 
315  0  9 
5,100  15  8 
507  14  8 


£  s.  d. 


59,283  9  11 


Interest  on  Loans  and,  Repayment  of  Debt. 


Manchester  . 

Wi  thing  ton  . 

Moss  Side  . 

Gorton . 

Rivers  Account  . 

Main  Drainage  Scheme  (1911)  .. 


167,555  17  5 
7,405  5  10 
51  17  11 
1,763  3  8 
521  4  6 
87,958  3  0 

-  165,255  12  4 


Total  .  £224,539  2  3 

The  Report  is  in  two  parts  : — 

Part  I.  deals  with  the  work  in  connection  with  the  Maintenance 
of  Rivers  and  Streams  and  the  Inspection  and  Control  of  the  Manu¬ 
facturers’  Trade  Refuse  discharged  into  the  City  Sewers. 

Part  II.  deals  with  the  Administration  of  the  Withington,  Moss 
Side,  Gorton,  and  Davyhulme  Sewage  Works. 


This  amount  represents  the  net  cost  to  Manchester  after  deducting  contributions 
from  Audenshaw,  Stretford,  Barton,  and  Middleton  Authorities  (see  Table  II. 
footnote). 

t  Included  in  this  figure  is  a  sum  of  £31,000  (approximately),  the  annual  charge  on 
the  capital  outlay  on  the  Manchester  Sewers  (apart  from  the  Main  Drainage  Scheme, 
1911),  amounting  to  £627,091. 
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PART  I. 


MAINTENANCE  OF  RIVERS  AND  STREAMS. 


Tlie  work  of  the  river  men  has  been  distributed  as  follows  : — 


River  Medlock. 

Between  Pin  Mill  Basin  and  Fairfield  Street... 

,,  Fairfield  Street  and  Temperance  Street 

Hoyle  Street  and  Mayfield  . 

Mayfield  and  Westhead’s  Weir 
,,  Green  Lane  Yard  and  Charles  Street 
,,  Charles  Street  and  Oxford  Road 

River  Irk. 

Removing  shoals  at  Collyhurst  Road  . 


Days 

46 

18 

70 

90 

39 

99 


24 


Cornbrook. 

Removing  debris,  etc.,  Bennett  Street,  etc.  ...  ...  ...  10 


Westheacks  Weir. 

Drawing  weir  and  impounding  water  at  week-ends, 

attending  sluices  during  floods  and  repairs  .  89 

Green  Lane  Depot. 

Repairing  tackle  and  waders,  limewashing,  etc .  49 


Miscellaneous  . .  ...  6 

Assisting  Rivers  Inspector  in  examinations  of  trade 

effluent  entering  sewers,  etc . . .  209 

Infringements  of  Manchester  Corporation  Acts,  1869,  1871, 

1884,  etc. 

Twenty-six  cases  of  infringement  of  the  above  Acts  have  been  dealt 
with. 

Tipping  on  river  banks  within  reach  of  floods,  obstructions  of  water- 
ways,  and  the  casting  of  refuse  into  streams  were  the  offences  usually 
complained  of. 

Resort  to  legal  notice  was  necessary  only  on  rare  occasions,  as 
compliance  with  the  requirements  of  the  Corporation  was  usually 
obtained  without  difficulty. 

In  several  instances  the  work  required  was  done  by  the  Corporation 
at  the  cost  of  the  offenders. 
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Trades  Refuse  in  Sewers. 

A  large  number  of  samples  from  sewers  and  works  liable  to  discharge 
effluents  of  an  objectionable  character  have  been  examined,  and  the 
proprietors  of  certain  works  have  been  called  upon  to  exclude  improper 
discharges.  The  offending  matters  complained  of  are  generally  acid 
discharges,  excessive  quantities  of  solid  matter  in  suspension,  and 
effluents  containing  sulphides. 

Petrol  in  Sewers. 

Section  41  of  the  Public  Health  Act,  1925,  which  prescribes  heavy 
penalties  for  the  “  wilful  or  negligent  ”  discharge  of  petrol  into  sewers, 
has  been  delegated  to  the  Paving,  Public  Health,  and  Rivers  Committees 
for  administration. 

An  arrangement  has  been  made  with  the  Petroleum  Officer  for  the 
incorporation  in  a  notice  as  to  naked  lights — the  exhibition  of  which 
notice  is  compulsory  on  licensees — of  a  clause  relating  to  petrol  discharges 
into  drains  and  setting  forth  the  penalties  for  infringement. 

It  is  to  be  noted  as  a  matter  of  interest  that  the  Petroleum  Officer  is 
empowered  to  require  the  provision  by  petrol  licensees,  at  drain  inlets 
in  the  proximity  of  their  stores,  of  an  efficient  intercepting  chamber  for 
the  prevention  of  accidental  discharges  of  petrol  into  sewers. 

Westhead’s  Weir. 

At  this  weir  there  are  three  tilting  flood  gates,  and  damage  to  the 
left  gate  by  floods,  together  with  certain  renewals,  have  required  repairs 
costing  £104. 

Floods. 

On  October  14th,  1926,  a  considerable  flood  occurred  in  the  River 
Medlock,  when  the  water  rose  to  the  heights  recorded  below  :• — 

ft.  in. 


Pin  Mill  Bridge  .  8  5 

Helmet  Street  Tunnel  .  8  8 

Fairfield  Street  Bridge  .  8  11 

Hoyle  Street  Bridge .  8  10 

Mayfield  Tunnel  .  8  6 

Downing  Street  Bridge  .  8  8 

Jackson  Street  Bridge  .  8  5 

Green  Lane  Yard  .  9  9 

Brook  Street  Bridge  .  9  3 

Oxford  Road  Bridge  .  7  6 

Birley’s  Tunnel .  6  6 

Birley’s  Weir  (on  sill)  .  5  0 

City  Road  Bridge  ...  ...  6  9 

Knott  Mill  Swallow  (on  sill)  ...  ...  5  11 
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During  the  year  plans 
following  : — 

Gorton  Brook  . . . 

Shaw  Brook 

Nico  Ditch 
Cliorlton  Brook 

High  Lane  Brook 
River  Medlock  . . . 


have  been  submitted  to  the  Committee  for  the 

...  Proposed  building  on  bank  at  Gorton. 

...  Diversion  and  culvert-in g  at  Withington. 
Culver  ting  at  Burnage. 

...  Covering  at  Old  Hall  Lane,  Rusholme. 

...  Culverting  at  the  new  park,  Chorlton- 

cum-Hardv. 

«/ 

...  Culverting  at  Burnage. 

...  Widening  of  Oxford  Boad  Bridge. 


Projections  over  the  river  at  Chorlton- 
upon-Medlock. 


Considerable  repairs  to  the  invert  of  the  River  Medlock  have  been 
effected  at  Clayton  Vale  under  a  special  estimate  approved  by  the  Council. 
Following  an  inspection  of  a  Special  Sub-Committee,  a  short  length  of 
the  River  Irk  at  Collyhurst  was  cleared  out  at  the  cost  of  the  ratepayers. 
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PART  IT 

THE  TREATMENT  OF  SEWAGE  AT  THE  WITHIN GTON  WORKS. 

Description  of  Works.  . 

These  works  came  under  the  control  of  the  Rivers  Committee  upon 
the  inclusion  of  the  Withington  Urban  District  Council  District  within 
the  City  on  November  9th,  1904.  They  are  situate  at  Chorlton-cum- 
Hardy,  at  the  extreme  western  corner  of  the  district,  and  are  bounded 
by  the  River  Mersey  on  two  sides — south  and  west — the  Chorlton  Brook 
on  the  north,  and  an  embankment  on  the  east. 

These  works  were  originally  designed  to  purify  the  sewage  by  treatment 
on  the  land.  Subsequently  a  sedimentation  tank  and  double-contact 
filter  plant  was  installed  as  follows  : — Two  detritus  tanks  (capacity 
83,400  gallons),  two  sedimentation  tanks  (capacity  781,000  gallons), 
ten  first  contact  beds  (2,900  superficial  yards  each),  ten  second  contact 
beds  (2,900  superficial  yards  each),  and  an  area  of  storm  beds  of  12,452 
superficial  yards  divided  into  four  plots  measuring  respectively  2,882, 
3,533,  3,751,  and  2,286  superficial  yards.  A  conical  catch-pit  in 
connection  with  the  high-level  sewer  was  constructed  later  (see  report 
for  the  year  ending  March,  1911).  In  1914  two  Emscher  (double-decked) 
tanks  were  constructed  of  sufficient  capacity  to  deal  with  from  600,000 
to  700,000  gallons  per  d&y,  a  general  description  of  which  appeared  in 
the  report  for  the  year  ending  March,  1915. 

A  continuous- flow  unit  for  the  treatment  of  the  sewage  by  the 
activated- sludge  process  was  brought  into  operation  in  October,  1917, 
and  occupies  one-third  of  one  of  the  above-mentioned  sedimentation 
tanks.  A  complete  account  of  this  plant,  together  with  plan,  was  given 
in  the  Annual  Report  for  the  year  ending  March,  1918. 

An  additional  larger  Activated  Sludge  Unit  was  brought  into  com¬ 
mission  in  August,  1923,  and  occupies  one- third  of  one  of  the  original 
second  contact  beds.  A  complete  description  of  this  installation  was 
given  in  Appendix  I.  to  the  report  for  the  year  ending  March,  1924  ; 
a  plan  of  the  same  appeared  in  the  annual  report  for  the  year  ending 
March,  1923. 

A  general  plan  showing  the  arrangement  of  the  present  works 
appeared  in  the  annual  report  for  the  year  ending  March,  1923. 
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The  land  ia  practically  level  throughout ;  consequently  it  was  found 
necessary,  in  order  to  carry  out  the  scheme  of  double -contact  beds,  to 
raise  the  sewage  at  the  outfall  works,  and,  in  order  to  avoid  pumping 
the  whole,  to  arrange  the  new  outfall  main  sewers  to  gravitate  the  sewage 
of  the  upper  zone  of  the  district  and  the  whole  of  the  Levenshulme 
sewage,  leaving  only  that  from  Didsbury  and  Chorlton-cum-Hardy  to 
be  pumped. 

With  the  River  Mersey  and  Chorlton  Brook  at  ordinary  level,  the 
effluent  is  passed  into  the  latter  at  a  point  some  300  yards  above  its 
junction  with  the  Mersey  ;  but  when  the  river  and  brook  are  in  flood 
it  is  passed  by  a  syphon  under  the  Chorlton  Brook  into  the  Ousel  Brook 
at  a  point  near  the  Stretford  Cemetery,  and  about  half  a  mile  below 
the  Sewage  Works.  In  addition  to  this,  there  is  a  storm -water  reservoir 
nine  acres  in  area  for  impounding  storm  water  from  the  Chorlton-cum- 
Hardy  district,  as  well  as  a  portion  of  the  effluent  from  the  works.  When 
the  River  Mersey  is  about  its  normal  level  this  storm -water  reservoir  is 
discharged  by  gravitation  into  the  river  ;  but  should  the  river  be  in  flood, 
it  is  then  pumped  by  means  of  a  suction-gas  pumping  installation. 

In  connection  with  the  present  main  drainage  scheme,  arrangements 
have  been  made  whereby  the  sewage  from  Levenshulme  and  Mauldeth 
Road  can  be  diverted  either  to  the  Withington  Works  or  into  the  main 
City  outfall.  No  diversion  of  this  sewage  to  the  Davyhulme  Works 
was  necessary  during  the  year  reported  upon. 

The  total  population  at  present  connected  with  the  works  is  72  600, 
viz.,  Withington  48,900  and  Levenshulme  23,700. 

The  average  daily  flow  of  sewage  (including  storm  water)  for  the  year 
under  observation  amounted  to  4,018,000  gallons,  or  55  gallons  per  head 
of  population  per  day. 

With  the  exception  of  the  suction  gas  plant  referred  to  above,  the 
whole  of  the  power  used  on  the  works  is  now  derived  from  the  Corporation 
Electrical  Supply. 

The  plant  in  the  engine  room  comprises  four  centrifugal  pumps  for 
lifting  the  low-level  sewage,  air  compressor  for  delivering  the  sludge 
through  mains  on  to  the  land,  and  air  compressors  for  the  operation  of 
the  activated  sludge  installations,  all  driven  from  electric  motors  of  from 
15  to  60  H.P. 

In  addition,  there  are  small  motors  attached  to  screens  placed  on  high 
and  low  level  sewers,  and  for  driving  chopping  machine. 
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Area  of  Land. 


2*25 


The  total  area  of  land  comprising  the  Withington  Sewage  Works 
amounts  to  92-5  acres,  and  is  divided  up  as  follows  : — - 

Acres. 

Land  occupied  by  detritus,  sedimentation,  and  activated  | 
sludge  tanks . 

Land  occupied  by  buildings  and  sludge  tank 

i 

Land  occupied  by  lay-byes  and  storage . 1 

Land  occupied  by  storm-water  reservoir  .  .  .  .  .  .  9 

Land  occupied  by  bacteria  beds  . .  ,  ,  .  .  11*75 

Land  occupied  by  storm- water  filters  .  .  . .  ,  ,  .  .  2*5 


Total  area  of  land  occupied  . .  . .  ,  .  .  .  25*5 

The  area  of  land  not  occupied  by  bacteria  beds,  storm¬ 
water  filters,  buildings,  tanks,  etc.,  but  under 
cultivation  . .  .  67*0 


Grand  total 


92*5 


Of  the  land  not  utilised  for  sewage  treatment,  an  area  of  21 J  acres 
has  again  been  let  for  a  portion  of  the  year  as  grazing  land.  Each  year 
there  is  keen  competition  for  this  land,  as,  owing  to  the  numerous  housing 
schemes,  local  farmers  are  being  dispossessed  of  their  grazing  facilities. 
During  the  year  this  land  has  brought  in  a  revenue  of  £85  5s.,  although 

only  let  for  seven  months. 

%/ 


River  Mersey  Banks. 

There  have  been  no  serious  disturbances  during  the  year  of  the  River 
Mersey  banks  bounding  these  works,  and  the  amount  expended  on  their 
maintenance  and  repair  is  therefore  negligible. 

Owing  to  the  rapid  rise  and  fall  of  the  River  Mersey  the  department 
is  always  menaced  by  the  possibility  of  a  serious  break  in  the  banks, 
and  every  opportunity  is  taken  to  acquire  brushwood  and  other  material 
suitable  for  repair  work. 

At  the  date  of  this  report  the  large  break  in  the  bank  on  the  Cheshire 
side  of  the  river  has  been  repaired,  and  a  source  of  considerable  danger 
to  the  stability  of  the  bank  on  the  Committee’s  land  has  thus  been 
removed. 
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Volume  of  Sewage  Treated. 

The  volume  of  sewage  actually  delivered  at  these  works  is  estimated 
at  1,462,489,000  gallons,  an  average  of  4,018,000  gallons  per  day.  The 
details  of  the  flow,  together  with  the  volume  in  terms  of  per  head  of 
population  and  rainfall  records,  are  given  in  the  following  table  : — 

Sewage  Flows. 


Period  of  4  weeks 

ending 

Total  Flow. 

Average  Daily 
Flow. 

Average  Daily 
Flow. 

Rainfall. 

Gallons. 

Gallons. 

Gallons  per 
head . 

Inches. 

1926 

April  28th . 

78,150,000 

2,791,000 

1T7 

May  2  6 tli  . 

91,998,000 

3,286,000 

2-38 

June  23rd  . 

101,159,000 

3,613,000 

2-84 

J  uly  2 1st  . 

89,486,000 

3,196,000 

2-02 

August  1 8tl i  . 

110,243,000 

3,937,000 

3  98 

September  lath . 

98,669,000 

3,524,000 

2-85 

October  13th . . 

113,829,000 

4,065,000 

4-86 

November  10th . 

129,400,000 

4,621,000 

3-00 

December  8th  . 

142,459,000 

5,088,000 

3-11 

1927 

January  5th  . 

1 05,3^2,000 

3,762,000 

1*28 

February  2nd  . 

14  2,433,000 

5,087,000 

2  80 

March  2nd . 

125,065,000 

4,467,000 

2-01 

March  30th  ...  .  ... 

134,246,000 

1,794,000 

2-30 

Total  for  52  weeks... 

1,462,489,000 

4,018,000 

55 

34*60 

Total  for  53  weeks 

ending  Mar.  31st, 

1926  . 

1,524,954,000 

4,110,000 

58 

33*43 

A  measurable  rainfall  occurred  on  213  days,  as  compared  with  208  days 
during  the  previous  year. 
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Sludge  Disposal. 


In  the  following  table  is  given  the  amount  of  sludge  removed  during 
the  year  from  the  various  tanks  : — 


Tons. 


Screening,  etc .  400 

Conical  Tank  .  600 


Detritus  Tanks, 
Sedimentation  Tanks,* 
and 

Activated-sludge  Tanks 
Emscher  Tanks  . . 


19,250 

1,010 


Total 


21,260 


The  total  amount  of  sludge  produced,  viz.,  21,260  tons,  is  equal  to 
14-5  tons  per  million  gallons. 

The  sludge  from  the  detritus,  sedimentation,  and  activated-sludge 
tanks  has  been  trenched  into  the  land  as  usual. 


Emscher  Tanks. 

A  general  description,  together  with  plan,  of  these  tanks  was  given 
in  the  Report  for  the  year  ending  March,  1915. 

The  tanks  have  been  in  continuous  operation  throughout  the  year, 
and  have  dealt  with  254,242,000  gallons  of  sewage,  an  average  of 
698,000  gallons  per  day,  as  compared  with  a  daily  flow  of  642,000  gallons 
during  the  preceding  year. 

A  total  of  810  tons  of  sludge  were  discharged  from  the  tanks  on  to 
the  drainage  beds  provided,  and  approximately  200  tons  of  “  scum,” 
containing  about  80  per  cent,  of  water,  have  been  removed  from  the 
vent  chambers.  The  air-dried  sludge  has  been  used  on  the  land  under 
cultivation. 

Filtration  of  Effluent  from  Sedimentation  and 

Emscher  Tanks. 

Of  the  total  flow  of  1,462,489,000  gallons  of  sewage  received  at  the 
works,  368,780,000  gallons  were  treated  by  the  activated-sludge  process, 
and  the  remainder,  viz.,  1,093,709,000  gallons,  were  dealt  with  on  the 
filtration  areas. 
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The  storm  beds  dealt  with  a  total  volume  of  167,092,000  gallons, 
which  is  equal  to  184,000  gallons  per  acre  per  day.  The  primary  and 
secondary  beds  dealt  with  a  total  volume  of  926,617,000  gallons,  which 
means  that  on  the  average  (including  all  periods  of  rest),  tank  effluent 
was  applied  to  the  primary  beds  at  the  rate  of  424,000  gallons  per  acre 
per  day. 

The  work  on  the  surface  of  the  filter  beds  in  connection  with  the 
removal  of  accumulated  sludge  and  of  heavy  growths  of  weeds,  etc., 
has  proceeded  as  usual,  the  cost  of  which  for  the  various  filtration  areas 
is  given  in  Table  I. 

Treatment  of  Sewage  by  the  Activated-Sludge  Process. 

Purification  plant  in  operation  for  the  treatment  of  sewage  by  the 
activated-sludge  process — diffused  aeration  system — consists  of  (i.)  a 
small  continuous-flow  unit  installed  in  1917,  and  described  with  plan  in 
the  Annual  Report  for  the  year  ending  March,  1918,  and  (ii.)  a  large- 
scale  continuous- flow  unit  installed  in  1923,*  and  described  with  plan 
in  the  Annual  Report  for  that  year. 

The  air-compressing  plant  comprises  two  reciprocating  compressors, 
driven  by  30  H.P.  electric  motors,  each  capable  of  compressing 
approximately  700  cubic  feet  of  free  air  per  minute,  and  a  modern  type 
compressor  (installed  in  1924),  driven  by  a  25  H.P.  electric  motor, 
capable  of  compressing  400  cubic  feet  of  free  air  per  minute.  One  of  the 
larger  compressors  is  used  as  a  stand-by. 

The  normal  working  pressure  is  41bs.  per  square  inch. 

Each  purification  unit  is  provided  with  meters,  etc.,  for  recording 
the  volume  of  sewage  treated  and  the  volume  of  air  used.  A  meter  is 
also  provided  for  the  measurement  of  the  electrical  units  consumed. 

Prior  to  passing  to  the  aeration  tanks  the  sewage  is  screened  and  freed 
from  the  coarser  suspended  solids  by  passage  through  detritus  tanks 
having  a  capacity  equivalent  to  40  mins.  D.W.F. 

During  the  past  year  a  total  volume  of  368,780,000  gallons  of  screened 
and  detritus-free  sewage  has  been  treated  by  the  two  units,  which 
represents  approximately  25  per  cent,  of  the  total  volume  of  sewage 
received  at  the  works. 

*  For  experimental  purposes  this  plant  has  been  modified  to  some  extent  during 
the  past  year,  as  described  on  page  16. 
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Small-Scale  Unit  (Ridge  and  Furrow  Type). 

This  unit  has  been  in  continuous  operation  throughout  the  year.  The 
average  analytical  returns,  etc.,  are  tabulated  below  : — 

Small  Unit. 

Results  in  Grains  per  Gallon. 


Screened 

and 

detritus-free 

Sewage 

Effluent 

Four  hours  oxygen  absorption 

2-77  1 

•48 

Three  minutes  oxygen  absorption  : — 

Before  incubation  ...  . 

1-02 

•19 

After  incubation 

■ — 

•17 

Putrescibility  . 

— 

10J/246 

Free  and  saline  ammonia  . 

2-16 

2-08 

Albuminoid  ammonia  . 

•61 

•135 

Nitrite  (in  terms  of  NH3)  . . 

— 

trace 

Nitrate  (in  terms  of  NH3) 

— 

•12 

Biochemical  oxygen  demand  (fRoyal  Com¬ 
mission  Test)  . 

CO 

05 

Suspended  solids  ...  ...  . 

9-6 

•46 

Total  volume  of  sewage  treated . 

Volume  of  sewage  treated  per  day  (average) 

Air  consumption  : — Free  air  per  gallon  of 
sewage  treated  . 

Average  detention  period  : — 

Aeration  tank  (capacity,  60,000  gallons) 

Settlement  tank  (capacity,  27,000  gallons) 


130,875,000  gallons 
360,000 

1*13  cubic  feet 


4-0  hours 


t  Standard  recommended  not  more  than  1’40. 
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It  may  be  of  interest  to  mention  that  this  unit  has  been  in  eontinuous 
operation  since  November,  1921,  except  for  a  period  of  five  days,  when 
the  flow  of  sewage  to  the  plant  was  stopped  to  permit  of  the  construction 
of  new  sewage  carrier,  and  that,  throughout  this  period,  no  difficulty  has 
arisen  with  regard  to  sludge  control. 

The  performance  of  the  unit  during  the  last  six  years  is  outlined  in 
the  following  table  : — 

Withington  Small-Scale  Activated-Slxjdge  Unit. 

(Type  :  Ridge  and  Furrow.  Capacity  of  aeration  tank,  60,000  gallons.) 


Summary  of  Results  of  Operation,  1922-27 . 


Year  ending  March  ... 

1922 

1923 

1924 

1925 

1926 

1927 

Average  volume  of 
sewage  treated  per 
day  (gallons) . 

263,000 

320,000 

357,000 

366,000 

365,000 

360,000 

Air  consumption  (cubic 
foot  free  air  per 
gallon  of  sewage 
treated)  . . 

U35 

1-26 

00 

p 

J — 1 

1-08 

Ml 

M3 

From  the  above  results  it  will  be  seen  that  the  high  standard  of 
efficiency  reached  during  the  year  ending  March,  1924,  has  been  well 
maintained  during  the  past  year. 


(i b )  Large-Scale  Unit. 

Since  the  last  report  the  construction  of  this  unit  has  been  modified 
to  some  extent  in  order  to  provide  conditions  suitable  for  experiments 
with  respect  to  the  “  relative  efficiencies  of  aeration  chambers  of  different 
design.” 


The  modification  comprised  (1)  provision  of  means  to  convey  activated- 
sludge  direct  from  the  settlement  tank  to  the  inlets  of  the  aeration 
chambers,  i.e.,  without  re-aeration  ;  and  (2)  remodelling  of  one  of  the 
aeration  chambers  so  as  to  furnish  the  aeration  channel  thereof  with  a 
trough-shaped  bottom  (longitudinal  furrow)  having  diffusers  arranged 
end  to  end  along  the  middle  of  the  said  channel  and  at  the  base  of  the 
trough . 
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In  consequence  of  these  alterations  and  to  allow  for  the  required 
experiments  to  be  made,  the  plant,  throughout  the  greater  portion  of 
the  year,  has  not  been  worked  to  its  full  capacity. 

Actually,  the  plant  was  out  of  commission  for  39  days,  and  on  254 
days  one  only  of  the  two  aeration  chambers  available  for  sewage 
purification  has  been  in  use. 

Volume  of  Sewage  Treated  during  the  Year. 

Despite  the  restrictions  imposed,  during  the  whole  period  of  operation 
(325  days),  a  total  volume  of  237,905,000  gallons  of  screened  and  detritus- 
free  sewage,  equivalent  to  an  average  daily  volume  of  732,000  gallons, 
were  treated  in  this  unit,  with  an  average  air  consumption  of  1-30  cubic 
feet  (free  air)  per  gallon  of  sewage  dealt  with. 

Analytical  data  with  respect  to  the  average  composition  of  the  sewage 
treated  during  the  year  and  the  effluents  obtained  are  given  below  :• — 


Large-Scale  Unit. 
Results  in  Grains  per  Gallon. 


Screened 

and 

detritus-free 

Sewage 

Effluent 

Four  hours  oxygen  absorption  . 

2-77 

•50 

Three  minutes  oxygen  absorption  :• — 

Before  incubation  . 

1-00 

•20 

After  incubation  . 

— 

•19 

Putrescibility  . . . 

25/221 

Free  and  saline  ammonia  . 

2*12 

2-10 

Albuminoid  ammonia  . 

♦ 

•61 

•145 

Nitrite  (in  terms  of  NH-9  . 

• — 

trace 

Nitrate  (in  terms  of  NH;>)  . . 

' 

•12 

Biochemical  oxygen  demand  (f  Royal  Com¬ 
mission  Test)  . 

•84 

Suspended  solids  . 

j 

9-6 

00 

f  Standard  recommended  for  effluents  =  not  more  than  1’40  grains  per  gallon. 

A  detailed  account  of  the  operation  and  performance  of  this  plant 
is  given  in  Appendix  I.  to  this  report. 


t 
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MOSS  SIDE  SEWAGE  WORKS. 

The  storm- water  overflow  at  these  works  came  into  operation  on 
T2  occasions  during  the  year  ;  the  average  depth  measured  over  a  6ft. 
sill  was  inches. 

The  total  amount  of  semi-dried  sludge  removed  from  the  storm- water 
lagoons  was  107  cubic  yards. 

The  River  Mersey  overflow  channel  did  not  come  into  operation  during 
the  year,  presumably  on  account  of  the  relief  afforded  by  the  break  on 
the  Cheshire  side  of  the  river  in  the  Sale  district,  the  complete  repair 
of  which  was  not  effected  until  May,  1927. 


GORTON  SEWAGE  WORKS. 

These  works  are  now  completely  out  of  commission  inasmuch  as  the 
storm-water,  which  was  formerly  dealt  with  on  a  filter  on  the  south  side 
of  the  works,  was  finally  diverted  in  April,  1926. 

Permission  was  given  during  the  year  to  the  Electricity  Department 
to  instal  an  electric  main  inside  the  works  in  anticipation  of  the  setting 
back  of  the  works  boundary  wall  consequent  on  the  widening  and 
improvement  of  Mount  Road. 

A  large  area  of  land  at  East  Road,  Gorton,  which  has  for  many  years 
past  been  in  the  tenancy  of  the  Agricultural  Committee  for  use  as 
allotment  gardens,  has,  with  the  consent  of  the  Ministry  of  Health, 
been  transferred  during  the  year  to  the  Housing  Committee,  the  necessary 
financial  adjustmsnts  having  been  made. 


THE  TREATMENT  OF  SEWAGE  AT  DAVYHULME. 


Description  of  Works. 

The  original  works,  which  came  into  operation  early  in  1894,  were 
designed  for  the  treatment  of  the  sewage  by  chemical  precipitation. 

The  new  works  for  bacterial  treatment  of  the  sewage  were  completed 
in  1904  so  far  as  to  permit  at  that  date  of  the  whole  of  the  dry-weather 
flow  being  dealt  with  in  tanks  and  primary  contact  beds. 

A  general  plan  showing  the  arrangement  of  the  existing  works 
appeared  in  the  Annual  Report  for  the  year  ending  March,  1923. 
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The  sewage  as  it  reaches  the  works  passes  through  a  system  of  screens 
and  catch-pits,  designed  to  intercept  coarser  floating  matter  and  heavy 
detritus.  The  flow  is  either  passed  through  open  septic  tanks  on  to 
primary  bacteria  beds,  or,  after  simple  sedimentation,  on  to  the  storm 
beds. 

The  sludge  which  settles  or  accumulates  in  the  course  of  time  in  the 
septic  tanks  flows  by  gravity,  or  is  pushed  by  manual  labour,  into  the 
channels  leading  to  two  ejectors,  from  which  the  majority  of  the  sludge 
is  forced  under  air  pressure  into  three  storage  tanks  near  the  banks  of  the 
Ship  Canal  below  Barton  Locks.  From  these  tanks  it  flows  by  gravity 
into  the  sludge  steamer,  and  is  deposited  at  sea  beyond  the  Mersey  Bar. 
A  small  proportion  of  the  sludge  is  dealt  with  in  presses,  and  the  resultant 
pressed  cake  either  before  or  after  drying  is  disposed  of  as  a  fertiliser. 

A  complete  description  of  the  scheme  originally  sanctioned  by  the 
Local  Government  Board  is  given  in  the  report,  entitled  “  Treatment  of 
Manchester  Sewage,”  issued  in  July,  1902,  where  the  details  of  construction 
of  the  primary  contact  beds  and  storm-water  beds  may  be  found. 

Subsequently  permission  was  granted  by  the  Board  to  construct  the 
secondary  beds  at  Bent  Lanes,  adjacent  to  the  original  works,  instead 
of  at  Carrington  and  Flixton. 

A  general  description  of  the  constiuction  of  the  secondary  beds  is  given 
in  the  Annual  Report  for  the  year  ending  March,  1909. 

Power  Supply. 

The  steam  plant  was  displaced  in  September,  1923,  and  since 
February  2nd,  1924,  the  works  have  been  supplied  with  current  by  the 
Corporation  Electricity  Department  by  direct  cable  from  the  Barton 
Power  Station,  at  a  pressure  of  6,600  volts  to  two  250  K.V.A.  transformers, 
where  it  is  stepped  down  to  440  volts  for  power  and  220  volts  for  lighting 
purposes. 

Panel  switch-boards,  complete  with  main  cut-outs  and  meters,  are 
provided  for  both  high  and  low  tension  current. 

The  motors  throughout  the  works  are  designed  for  3-phase,  50  cycle, 
A.C,  current,  and  have  a  total  working  output  of  466  B.H.P. 
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« 


There  are  two  60  B.Ii.P.  motors  for  driving  Alley-McLellan  air  com¬ 
pressors  (high  pressure)  for  operating  sludge  ejectors  and  sludge  presses  ; 
two  47  B.H.P.  motors  driving  two  lOin.  Gwynne  “  Invincible  ”  pumps, 
each  capable  of  delivering  2,500  gallons  per  minute  against  a  40  foot  head, 
employed  for  pumping  off  top  water  from  sedimentation  and  septic 
tanks  prior  to  removal  of  sludge  ;  three  30  B.H.P,  motors  for  driving 
three  Reavell  air  compressors  (low  pressure)  employed  in  connection  with 
the  Activated  Sludge  plant  ;  one  30  B.H.P.  motor  driving  a  Ruggles- 
Coles  dryer,  and.  one  24  B.H.P.  motor  also  used  in  connection  with  sludge 
drying  ;  one  20  B.H.P.  motor  used  for  driving  purposes  in  the  fitting 
shop  ;  two  20  B.H.P.  motors  for  operating  sewage  screens  and  elevators  ; 
two  10  B.H.P.  motors  for  operating  the  two  clinker  washing  plants  ;  and 
four  small  motors  from  1*5  to  8  B.H.P.  used  for  sundry  other  purposes. 

Drainage  of  the  Parish  of  Davyhulme. 

Some  time  ago  an  agreement  was  entered  into  with  the  Barton  Rural 
District  Council  to  treat  the  sewage  from  the  Davyhulme  Parish  at  the 
Davyhulme  Works. 

The  sewage  contributed  by  the  population  in  Crofts  Bank  Road,  Barton 
Road  (part  of),  Davyhulme  Road,  and  Bent  Lanes  is  discharged  at  two 
points — i.e.,  Point  44  C  ”  and  Point  44  E.”  That  discharged  at  Point  44  C  ” 
passes  over  shallow  filter  beds,  and  then  into  the  feed  channel  to  the 
secondary  beds. 

The  sewage  delivered  at  Point  “  E  ”  is  conveyed  by  means  of  a 
2ft.  diameter  brick  sewer,  on  which  a  storm -water  overflow  is  fixed  at 
the  Bent  Lanes  Brook,  and  which  is  intended  to  limit  the  volume  of 
sewage  passed  on  the  estate  of  the  Corporation.  The  sewage  is  delivered 
into  a  manhole  referred  to  in  the  Agreement  as  Point  “  E,”  and  from 
which  it  gravitates  through  three  6in.  diameter  cast-iron  pipes  to  a 
44  recorder  chamber,”  where  the  flow  is  measured  by  means  of  a  44  V  ” 
notch  of  the  type  designed  by  Messrs.  Lea,  of  Manchester,  and  has  a 
maximum  recording  capacity  of  10,000  gallons  per  hour.  After  passing 
over  the  notch  the  sewage  flows  on  to  pneumatic  ejectors  of  200  gallons 
capacity,  in  duplicate,  each  fixed  in  cast-iron  tubbing. 

These  ejectors  raise  the  sewage  by  means  of  compressed  air,  supplied 
from  the  main  engine  house  at  the  works,  into  the  feed  channel  supplying 
the  existing  septic  tanks. 
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Area  of  Land. 

The  total  area  of  land  comprising  the  Davyhulme  Works  amounts  to 
238-5  acres,  and  is  divided  up  as  follows  : — 

Acres 

Land  occupied  by  storm  water,  detritus,  open  septic 

tanks,  and  activated-sludge  plant  .  10-1 

Land  occupied  by  buildings,  sludge  tanks,  etc.,  and  land 

occupied  in  connection  therewith .  15-0 

Land  occupied  as  wharves,  lay-byes,  and  storage  ..  ..  5-0 

Land  occupied  by  first  contact  bacteria  beds .  46-0 

Land  occupied  by  second  contact  bacteria  beds  . .  . .  39-0 

Land  occupied  by  storm- water  filters  .  26-8 

The  area  of  land  not  occupied  by  bacteria  beds,  buildings, 
tanks,  etc.,  but  includes  existing  roads,  railway  and 


embankments,  and  disused  river  bed .  .  .  96-6 

Grand  total  . .  .  .  '  . .  . .  .  .  238-5 


Tenancies,  etc.,  of  Lands. 

During  the  year  covered  by  this  report  the  Committee’s  lands  at 
Carrington  and  Flixton  have  been  supervised  from  the  Town  Hall  as 
heretofore,  and  periodical  inspections  of  crops  have  been  made  by  the 
official  of  the  Agricultural  Committee  of  the  Corporation.  Certain 
drainage  work  has  been  carried  out  on  the  Carrington  land. 

A  permanent  water  supply  has  been  laid  on  to  the  land  in  the  Flixton 
meadows.  The  laying  of  the  sludge  main,  referred  to  in  the  last  report, 
is  now  well  advanced  (September,  1927),  and  it  is  expected  that  this 
land  will  be  used  for  sludge  disposal  in  the  course  of  a  few  months.  The 
Gas  Department’s  high-pressure  main  from  the  new  Partington  Gas 
Works  was  also  being  laid  through  the  Carrington  and  Flixton  lands, 
and  the  Rivers  Committee  have  agreed  to  contribute  towards  the  cost 
of  the  bridge  across  the  River  Mersey  in  order  to  obtain  accommodation 
for  the  sludge  main  against  the  time  trenching  on  the  Carrington  side 
of  the  river  is  undertaken. 


One  or  two  minor  alterations  of  tenancy  have  been  necessary  as  a  result 
of  the  laying  of  the  sludge  main  from  Davyhulme  to  Flixton,  and  several 
claims  for  compensation  in  respect  of  disturbance  and  surface  damage 
and  loss  of  crops  have  been  met. 

The  proposal  to  redeem  certain  tithes  payable  out  of  lands  comprising 
the  Flixton  Estate,  referred  to  in  the  last  report,  has  been  carried  into 
effect. 


The  whole  of  the  Flixton  lands  in  the  River  Mersey  meadows  continue 
to  be  cropped  by  the  department.  The  total  area  of  land  let  to  farmers, 
etc.,  at  the  date  of  this  report  is  approximately  as  follows  : — 


Townships  of  Stretford  and 
Davvhulme  . 

Township  of  Carrington 

Township  of  Flixton 

Totals . 


Area  Annual  Rental 


a 

r. 

P- 

£ 

s. 

d. 

12 

3 

9 

21 

9 

5 

89 

3 

10i  .. 

94 

6 

2 

56 

0 

90 

ijvy  •  • 

126 

0 

6 

158 

2 

39|  .. 

£241 

16 

1 

River  Mersey  Banks. 

The  Committee’s  lands  in  the  Flixton  meadows  have  a  frontage  of 
approximately  3,500  yards  to  the  River  Mersey,  and  the  banks  are 
subject  to  considerable  erosion  in  times  of  flood.  With  the  continuous 
presence  of  Davyhulme  workmen  engaged  in  land  cultivation  operations, 
a  thorough  watch  has  been  kept  on  the  banks  during  the  year,  with  the 
result  that  slips  of  the  banks  have  been  noted  early  and  the  necessary 
repairs  effected  before  extensive  damage  has  developed. 


Volume  of  Sewage  Treated. 

The  volume  of  sewage  delivered  at  the  works  from  April  1st,  1926, 

'9 

to  March  30th,  1927  (inclusive),  including  20,452,000  gallons  from  the 
Parish  of  Davyhulme,  was  17,512,465,000  gallons. 

The  average  daily  flow  of  sewage  was  48,111,000  gallons,  showing  a 
decrease  on  the  previous  year  of  871,000  gallons,  or  1-7  per  cent. 

The  average  daily  flow  of  sewage  per  head  of  population  has  ranged 
from  a  minimum  of  55  gallons  for  the  four  weeks  ending  July  21st,  1926, 
to  a  maximum  of  76  gallons  for  the  four  weeks  ending  February  2nd,  1927. 
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Monthly  Recorded  Sewage  Flow  and  Rainfall. 


Sewage 

Rainfall 

Period  of  Four  Weeks 
ending 

Flow 

(radons 

Average 
Daily  Flow 

Gallons 
per  bead 

Davy- 

hulnie 

Inches 

Oldham 
i  Road 

Inches 

Platt 

Fields 

Inches 

Heaton 

Park 

Inches 

Godle® 

Obser¬ 

vatory 

Inches 

1926 

April  28th  . . 

1.190.542.000 

56 

1-41 

1-27 

1-07 

1-52 

1-402 

May  26th  . 

1,211.165,000 

57 

2-74 

2-89 

2-93 

3  38 

2  881 

June  23rd  . . 

1,325,239,000 

62 

2-43 

3-35 

2-29 

3-35 

3  063 

July  21st  . 

1,159,469  000 

55 

1-62 

1-56 

1-78 

1-71 

1-600 

August  18th . 

1,418,130.000 

67 

4-43 

3-98 

4-68 

5-01 

3-601 

September  15th  . 

1,324,148.000 

62 

2-80 

2-59 

2-63 

2-74 

2  654 

October  13th . 

1,438,307.000 

67 

420 

4-57 

4-59 

4-93 

4-536 

November  10th  . . 

1,408,702,000 

66 

3-50 

3-00 

3-14 

3-23 

2  818 

December  8tli  . 

1927 

1,479.560,000 

72 

3-32 

3-20 

3-77 

4-81 

2-890 

January  5tli  . . 

1,181,472,000 

56 

1-57 

1-47 

1-30 

1-80 

1-317 

February  2nd  . 

1,604,623,000 

76 

3-21 

3-62 

2-97 

3-30 

3-386 

March  2nd . 

1,313,482.000 

62 

2*31 

2-27 

2*05 

2-35 

2  053 

March  30th  . . 

1,457,626,000 

68 

2-88 

3-13 

2-45 

4-02 

2-624 

Totals  for  52  weeks . 

17.512,465  000 

63 

36-42 

36-90 

35-65 

42-15 

34-825 

Totals  for  53  weeks  . 

ending  March  31st,  > 
1926  .  1 

18.172.380,000 

65 

34-27 

34-91 

35-56 

37-70 

34-557 

The  number  of  days  on  which  a  measurable  fall  of  rain  (-01  inch  or 
over)  occurred  during  the  52  weeks  was  as  follows  : — 


Davyhulme  . 

206  days 

Oldham  Road 

197  „ 

Platt  Fields . 

204  „ 

Heaton  Park  ,  . 

OO 

r— I 

Godlee  Observatory 

192  „ 

Total  Volume  of  Sewage 

Filtered. 

The  total  volume  of  sewage  dealt  with  by  the  various  filter  beds 
(primary  contact  and  storm-water  filters)  and  by  the  activated-sludge 
process  during  the  year  amounted  to  9,268,710,000  gallons,  or  53  per 
cent,  of  the  total  flow  of  sewage. 

Of  the  total  quantity  thus  dealt  with,  5,830,280,000  gallons  were 
treated  on  the  secondary  filter  beds.  This  volume  is  equal  to  63  per  cent, 
of  the  primary  effluent,  or  33  per  cent,  of  the  total  sewage  flow. 

Practically  the  whole  of  the  unfiltered  sewage  received  treatment 
in  sedimentation  tanks  prior  to  its  discharge  to  the  canal. 

Particulars  of  the  quantities  and  composition  of  the  raw  sewage  and 
unfiltered  tank  effluent  are  given  in  Tables  II.  and  IV.,  together  with 
comparative  figures  for  the  year  ending  March  31st,  1926. 
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The  rate  of  the  conversion  of  pail-closets  during  the  past  twenty-two 


years  is  given  in  the  following  table  : — 

Yeai' 

1905  .  . . 

•  4 

Number  of  Pail- 
closets  converted 
during  the  year 

5,730 

1906  . 

6,534 

1907  . 

8,034 

1908  . 

10,984 

1909  .  . . 

14,285 

1910  . 

12,580 

1911  . 

8,685 

1912  . 

7,429 

1913  . 

4,236 

1914  . 

1,429 

1915  . 

671 

1916  . 

227 

1917  . 

*  9 

a  « 

85 

1918  ..  . 

12 

1919  . 

•  8 

76 

1920  . 

•  * 

9 

1921  . 

5 

1922  . 

32 

1923  . 

13 

1924  . . 

33 

1925  . 

10 

1926  . 

•  O 

•  e 

4 

1927  ..  ..  . . 

•  • 

•  • 

4 

There  are  now  comparatively  few  houses  not 
carriage  system. 


served  by  the  water* 


The  amount  of  suspended  matter  in  the  sewage  and  various  effluents 
together  with  the  comparative  figures  for  two  preceding  years,  is  given 

in  Table  XII. 
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Sludge  Disposal. 

The  total  sludge  production  during  the  year  was  221,546  tons,  which 
is  equal  to  12-65  tons  per  million  gallons  sewage  treated.  Of  this  amount 
195,325  tons  were  sent  out  to  sea,  2,422  tons  dealt  with  by  the  sludge 
presses  and  subsequently  dried  and  sold  as  a  fertiliser,  and  23,799  tons 
of  water  or  thin  sludge  were  decanted  from  the  sludge  storage  tanks 
(prior  to  loading  the  steamer),  and  discharged  on  to  drainage  beds. 

During  the  year  the  sludge  steamer  “  Joseph  Thompson  made 
181  voyages,  an  average  of  3-48  trips  per  week.  The  total  mileage 
covered  was  23,530  (statute),  an  average  of  453  miles  per  week.  The 
total  coal  consumption  was  2,033-4  tons,  an  average  of  11-2  tons  per  trip. 

Details  of  the  cost  of  sludge  disposal  are  given  in  Table  II. 

The  demand  for  dried  sewage  sludge  remains  very  poor. 


Treatment  of  the  Sewage  in  Sedimentation  Tanks. 

Sedimentation  Tanks. 

The  six  tanks  referred  to  in  the  report  for  the  year  ending  March, 
1917,  have  been  in  operation  as  sedimentation  tanks  throughout  the 
12  months  under  observation. 


The  total  flow  through  these  tanks  (water-holding  capacity,  6,750,000 
gallons)  during  the  year  amounted  to  8,243,755,000  gallons,  or  22,648,000 
gallons  per  day. 

In  the  following  table  particulars  are  given  of  the  amount  and  character 
of  the  sludge  removed  from  the  individual  tanks  : — 


Tank 

No. 

Sludge 

Tons 

Per  cent. 
Water 

6 

22,770 

89-4 

7 

30,203 

88-0 

8 

22,132 

87-7 

9 

21,775 

88-3 

10 

21,175 

87-7 

11 

22,050 

88-7 

The  total  quantity  of  sludge  removed  from  the  sedimentation  tanks 
was  140,105  tons,  or  17-0  tons  per  million  gallons  treated.  The  amount 
of  sludge  removed  from  these  tanks  is  equal  to  62  per  cent,  of  the  total 
tank  sludge  production. 
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Storm,  Beds. 

As  foreshadowed  in  the  last  annual  report,  these  beds  have  been  out 
of  commission  for  the  whole  of  the  year  under  review.  The  media  of 
several  beds  has  been  burnt  in  situ  and  subsequently  removed,  washed 
and  rescreened. 

The  larger  sized  material  has  been  employed  in  the  renewal  of  the 
primary  beds,  and  the  finer  material  sold  for  making  paths,  tennis 
courts,  and  other  purposes. 

Treatment  of  the  Sewage  in  Open  Septic  Tanks  and 

Bacteria  Beds. 

Open  Septic  Tanks. 

There  are  now  10  tanks  in  operation  as  open  septic  tanks.  The  length 
of  each  tank  is  300  feet,  and  the  width  and  depth  of  five  of  the  tanks 
is  100  feet  and  6  feet  (average)  respectively  ;  the  other  four  tanks  are 
shallower,  but  of  greater  width,  while  No.  12  tank  (a  portion  of  which 
is  occupied  by  the  activated- sludge  unit)  is  now  only  66  feet  wide. 

The  total  holding  capacity  of  the  10  tanks  is  about  12,000,000  gallons. 

The  total  flow  of  sewage  through  the  septic  tanks  during  the  year 
amounted  to  9,268,710,000  gallons,  or  25,463,000  gallons  per  day. 

In  the  following  table  are  given  details  of  the  amount  and  character 
of  the  sludge  removed  from  the  various  tanks  : — 


Tank 

No. 

Sludge 

Tons 

Per  cent. 
Water 

1 

1,573 

85-1 

2 

4,981 

84-9 

3 

11,161 

87-7 

4 

12,971 

88-9 

5 

12,529 

84*6 

12 

4,365 

91-2 

13 

9,513 

88-0 

14 

6,035 

87-3 

15 

10,632 

88-5 

16 

3,347 

86-9 

The  total  sludge  removed  from  the  septic  tanks  was  77,107  tons,  an 
average  of  8-3  tons  per  million  gallons. 
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Half -acre  Primary  Beds. 

This  filtration  area  has  dealt  with  a  total  volume  of  tank  effluent  of 
9, 155,290,000  gallons  at  an  average  rate  (over  the  whole  area)  of  547,000 
gallons  per  acre  per  day,  or  101  gallons  per  cubic  yard  per  day,  as 
compared  with  last  year's  figure  of  669,000  gallons  per  acre,  or  124  gallons 
per  cubic  yard  per  day. 

This  reduction  in  volume  of  tank  effluent  filtered  is  consequent  on  the 
adoption  of  the  policy  referred  to  in  the  last  report  with  reference  to  the 
conservancy  of  the  primary  beds.  This  policy  has  scarcely  been  in  force 
for  a  sufficient  length  of  time  to  allow  of  a  proper  inference  as  to  the 
resultant  effect  on  the  quality  of  the  effluent  obtained. 

During  the  past  year  the  washing,  rescreening,  and  replacement  of  the 
filtering  media  of  fourteen  beds  has  been  completed  and  the  beds  placed 
again  in  commission.  These  beds  had  been  in  operation  for  periods 
varying  from  five-and-a-half  to  five-and- three- quarter  years  since  the 
date  of  their  last  renewal,  and  had  meantime  received  from  5,605  to 
6,736  fillings  of  tank  effluent. 

The  average  analytical  returns,  showing  the  results  of  treatment, 
together  with  the  volumes  of  tank  effluent  dealt  with,  and  comparative 
figures  for  the  previous  year,  are  given  in  Table  V.  The  details  of  the 
usual  maintenance  expenditure  and  cost  of  renewal  operations  are  given 
in  Table  IT. 


SECONDARY  BEDS. 


Experimental  Half-acre  Bed  No.  10a. 

This  bed  has  now  been  in  operation  22  years,  and  continues  to  receive 
18  fillings  of  primary  effluent  per  week,  with  suitable  recuperative  periods. 

Reference  to  Table  VI.  will  show  that  the  volume  of  primary  effluent 
treated  was  53,124,000  gallons,  an  average  of  292,000  gallons  per  acre 
per  day,  or  73  gallons  per  cubic  yard  per  day.  The  analytical  returns 
recorded  in  this  table  show  that  the  usual  high  quality  effluent  has  been 
maintained. 
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No.  1  Secondary  Bed. 

This  bed  continues  to  be  operated  as  a  contact  bed,  receiving  usually 
12  fillings  of  primary  effluent  per  week. 

The  records  given  in  Table  VII.  show  the  volume  of  primary  effluent 
treated  and  the  character  of  the  resultant  filtrate. 

Second,  Contact  Beds  (Nos.  2  to  39). 

The  details  of  the  construction  of  these  beds  are  given  in  the  Annual 
Report  for  the  year  ending  March,  1909.  The  usual  maintenance  attention 
has  been  given  to  the  surfaces  of  these  beds,  the  cost  of  which  is  given 
in  Table  XI.  There  has  been  no  renewal  work  on  this  section  of  the 
filtration  area  during  the  year  reported  upon. 

The  quantities  of  primary  effluent  treated  and  the  results  of  the 
analyses  of  the  filtrates  from  the  various  sections  of  the  secondary  beds 
are  given  in  Tables  VIII.  to  XI.,  together  with  the  comparative  figures 
for  the  previous  year. 


SHIP  CANAL  WATER. 

The  results  of  the  incubation  test  as  applied  to  the  canal  water  taken 
above  the  works  outfall,  together  with  a  record  of  rainfall  and  air 
temperatures,  are  given  in  Diagram  1. 

The  condition  of  the  canal  water  is  largely  governed  by  the  incidence 
of  rainfall  and  temperature,  as  will  be  seen  by  reference  to  this  diagram. 

During  the  first  three  months  of  the  year  (April,  May,  and  June)  the 
water  was  only  occasionally  slightly  putrescent,  but,  as  the  result  of  the 
dry  period  which  extended  from  the  middle  of  June  until  towards  the 
end  of  July  and  of  the  rise  in  temperature,  the  quality  of  the  water 
deteriorated  very  seriously  during  the  months  of  July  and  August. 
Following  the  heavy  rainfall  in  August  and  September,  there  was  a 
manifest  improvement  in  the  condition  of  the  canal  water  despite  a 
continuance  of  summer  temperature.  There  was  no  set-back  in  the 
quality  of  water,  which  remained  quite  good  throughout  the  autumn  and 
winter  months. 


The  results  of  the  complete  examination  of  the  Ship  Canal  water  above 
and  below  the  outfall  from  the  Davyhulme  Works  are  recorded  in 
Table  XIII.,  together  with  the  results  for  the  preceding  eight  years. 
The  results  of  the  incubation  test  only  are  shown  in  Diagram  2. 
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Summary  of  Results  (Davyhulme  Works). 

The  following  summary  of  the  results  of  operation  of  the  Davyhulme 
Works  is  submitted  : — 

Total  sewage  flow — 

Main  outfall  . .  17,492,013,000  \ 

Davyhulme  >-  =  17,512,405,000  gallons. 

Parish,  Point  UE,”  20,452,000  > 

Total  sludge  removed  . =221,546  tons. 

=  12*6  tons  per  million  gallons. 

Total  volume  of  sewage  filtered 
(primary  contact  beds  and 

storm  beds)  . =9,155,290,000  gallons. 

=  52 '3  per  cent,  of  the  total 

sewage  flow, 

Volume  of  sewage  treated  by  the 

activated-sludge  process  ..  ..=113,420,000  gallons. 

=  0-  65  per  cent,  of  the  total  sewage 
flow. 

Total  volume  filtered  by  secondary 

beds  . =5,830,280,000  gallons. 

=  63-0  per  cent,  of  the  primary 
effluent. 

=  33'0  per  cent,  of  the  total 

sewage  flow. 

Total  Revenue  Cost  (apart  from  Interest  Charges  and  Repayment 
of  Debt)  — 

=  £3  5s.  7 -2d.  per  million  gallons. 

Average  Cost  per  Head  of  Population — 

s.  d. 

For  year  ending  30th  March,  1927  .  =  1  6-2 

For  twenty- two  years  ending  30th  March,  1927  =  1  2-5 

Results  of  Treatment  (expressed  in  grains  per  gallon). 


Four  hours  oxygen  absorption  Albuminoid  ammonia 


Raw  sewage 

Average  effluent, 
including 
unfiltered 
tank  effluent 

Percentage 

purification 

Raw  sewage 

Average 
effluent, 
including 
unfiltered 
tank  effluent 

Percentage 

purification 

7*50 

3-79 

49 

•615 

•30 

51 

30 


In  Table  XIV.  will  be  found  particulars  of  the  cost  of  sewage  treatment 
at  Davyhulme  for  the  period  1896-1927,  including  the  total  outlay  on 
sewage  disposal  works  up  to  date,  annual  maintenance,  and  annual 
capital  charge  (payment  of  interest  and  repayment  of  debt),  which  has 
been  estimated  on  the  basis  of  5  per  cent,  of  the  outlay  to  date.  The 
costs  are  also  given  in  terms  of  the  amount  per  head  of  population. 
The  percentage  purification  effected  by  the  treatment  of  sewage  during 
the  different  years  is  also  shown,  together  with  the  estimated  population 
connected  to  the  sewers. 

Research  Work — Activated  Sludge  Process. 

Demonstration  Activated  Sludge  Plant. 

Throughout  practically  the  whole  of  the  six  years  during  which  this 
plant  has  been  in  commission  difficulty  has  been  experienced  in 
maintaining  an  adequate  supply  of  compressed  air,  owing  to  the  enforced 
use  of  old  and  inefficient  compressors. 

During  the  past  year  it  became  increasingly  obvious  that  the 
compressors  were  incapable  of  supplying  the  minimum  volume  of  air- 
necessary  for  successful  and  economic  operation  of  the  plant,  and, 
consequently,  it  was  decided  to  reduce  the  capacity  of  the  aeration 
chamber  by  using  only  one  channel  instead  of  three  in  conjunction 
with  the  sludge  reaeration  channel. 

This  modification  was  effected  in  June,  1926,  and  the  plant  has  been 
in  continuous  operation  since  that  date.  It  had  been  hoped  by  this 
means  it  would  be  possible  to  study  the  relationship  of  the  proportion 
of  air  employed  per  unit  area  of  the  aeration  chamber  to  the  general 
economic  operation  of  the  process,  but  further  failure  of  the  air¬ 
compressing  plant  has  rendered  this  impossible. 

During  the  period  under  review  a  total  volume  of  104,949,000  gallons 
of  settled  sewage  has  been  treated  in  the  plant,  at  an  average  rate  of 
360,600  gallons  per  working  day. 

The  portion  of  the  aeration  chamber  in  use  and  the  reaeration  channel 
have  a  combined  capacity  of  170,000  gallons,  and,  consequently, 
operating  at  the  above  rate,  the  mean  detention  period  was  rather  more 
than  11  hours. 
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The  following  table  of  average  analytical  returns  shows  the  results  of 
treatment  : — 

Results  in  Grains  per  Gallon. 


Crude 

sewage 

Settled 

sewage 

Effluent 

Four  hours  oxygen  absorption.  , 

7-29 

6-03 

1  -58 

Free  and  saline  ammonia 

2-27 

245 

249 

Albuminoid  ammonia  . 

•605 

48 

455 

Oxidised  nitrogen  . 

— 

— 

•06 

Putrescibility  . 

— 

28/287 

Suspended  solids . 

19-6 

7  4 

2-1 

Biochemical  oxygen  demand  (Royal 
Commission  test)  . 

— 

148 

Having  regard  to  the  difficulty  experienced  in  connection  with  the  air 
supply  to  this  plant  these  results  may  be  considered  as  satisfactory. 
Under  normal  working  conditions  the  effluents  are  well  clarified,  non- 
putref active,  and  comply  with  the  standard  recommended  by  the  Royal 
Commission  on  Sewage  Disposal  in  respect  of  the  biochemical  oxygen 
demand. 

With  the  view  of  making  a  complete  study  of  the  economic  relationship 
between  air  supply  and  period  of  detention  (tank  capacity)  pending  the 
construction  of  the  activated-sludge  units  included  in  the  extension 
scheme  now  in  progress,  this  plant  is  now  (September,  1927)  being 
overhauled. 

A  modern  air-compressing  plant  is  being  installed  of  sufficient  capacity 
to  enable  one  aeration  chamber  and  the  reaeration  channel  to  be  kept 
in  commission,  and  the  whole  of  the  diffusers,  which  have  been  in  use 
about  six  years,  are  being  renewed. 

It  is  hoped  that  when  the  plant  is  restarted  under  more  favourable 
conditions  than  it  has  hitherto  experienced  it  will  be  possible  to  obtain 
information  which  will  be  of  service  in  the  operation  and  control  of  the 
activated-sludge  section  of  the  new  works. 
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Economics  of  the  Process. 

As  foreshadowed  in  the  last  report,  a  prolonged  investigation  of  the 
relative  efficiencies  of  the  “  ridge  and  furrow  ”  and  “  spiral  flow  ”  types 
of  aeration  chambers  has  been  undertaken,  and  the  scope  of  this  enquiry 
has  been  extended  by  including  in  the  general  comparison  a  central 
longitudinal  furrow  ”  type  of  aeration  chamber. 


A  complete  account  of  this  work  is  given  in  Appendix  I.  to  this  report. 

The  possibility  of  the  economic  application  of  a  “  two-stage  ”  process 
has  also  been  carefully  studied,  and  an  account  of  this  investigation  is 
given  in  Appendix  IT.  to  this  report. 


Sludge  Disposal. 

No  additional  information  has  accrued  during  the  year  under  review 
in  relation  to  the  economic  dewatering  of  activated  sludge  by  vacuum 
treatment  (vide  last  year’s  report,  pages  28  to  32),  but  a  preliminary 
study  has  been  made  of  the  possibilities  of  the  anaerobic  fermentation 
of  the  sludge  with  recovery  of  the  gaseous  products  as  a  means  of 
sludge  disposal. 

Whilst  the  results  are  not  complete  enough  to  warrant  publication, 
briefly  it  may  be  said  that  those  so  far  obtained  are  generally 
corroborative  of  results  published  by  German  investigators,  both  in 
respect  of  the  composition  and  volume  of  the  gases  evolved.  They  offer 
sufficient  encouragement  to  proceed  further  with  the  investigation, 
especially  having  regard  to  the  favourable  situation  for  the  complete 
utilisation  of  the  high  thermal  value  of  the  gaseous  products  of  the  site 
on  which  the  necessary  fermentation  tanks  would  have  to  be  constructed. 

Contemporary  with  the  laboratory  studies  at  the  Davyhulme  Works, 
an  investigation  has  been  undertaken  of  the  volume  and  composition  of 
the  gases  evolved  from  the  Em  seller  tanks  at  the  Withington  Works, 
which  tanks  it  is  proposed  to  utilise  in  larger  scale  trials  of  this  possible 
means  of  sludge  disposal. 


Modification  of  the  Process. 

An  enquiry  in  relation  to  the  possibilities  of  “  Aero-filter  ”  treatment 
of  the  City  sewage  is  in  progress,  and  will  be  reported  upon  in  due  course, 
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Concluding  Remarks. 

Steady  progress  has  been  made  during  the  year  with  the  extension 
scheme  at  the  Main  Outfall  Works,  Davyhulme. 

The  new  range  of  buildings  at  the  entrance  to  the  works,  comprising 
various  offices,  store-rooms,  stables,  etc,,  has  been  completed,  and  is 
now  in  occupation. 

Constructional  work  in  connection  with  new  detritus  tanks  and 
screening  chambers  is  well  advanced,  and  these  works  should  be  ready 
for  equipment  in  the  course  of  a  few  months. 

The  delay  in  the  delivery  of  the  cast-iron  sludge  main,  consequent  on 
the  effect  of  the  general  strike  last  year,  proved  more  serious  than  was 
anticipated,  and  on  this  account  this  work  is  not  yet  quite  finished.  The 
temporary  sludge  pumping  station  at  Bent  Lanes  has  been  built  and  the 
necessary  pumping  machinery  installed.  Initiation  of  sludge  disposal  on 
land  now  only  awaits  the  completion  of  a  relatively  short  length  of  the 
pipe  track  from  the  Davyhulme  Works  to  the  Committee’s  land  at 
Flixton  and  Carrington. 

Constructional  work  on  the  activated-sludge  units,  included  in  the 
extension  scheme,  has  been  deferred  pending  the  results  of  the 
investigation  at  the  Withington  Works,  described  in  Appendix  I.  to  this 
report.  Modifications  in  the  design  of  the  new  works  consequent  on  the 
findings  of  this  enquiry  have  yet  to  receive  the  approval  of  the  Ministry 
of  Health. 

On  behalf  of  the  Rivers  Committee, 


F.  J.  West, 

Chairman. 

19th  September,  1927. 
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APPENDIX  I. 

Activated  Sludge  Process. 

Relative  Efficiencies  of  Various  Types  of  Aeration  Chambers. 

The  performance  during  the  period  1923-6  of  the  two  activated-sludge  units 
at  the  Withington  Sewage  Works,  viz.,  (a)  “ridge  and  furrow”  unit  and  (b) 
“  spiral  flow  ”  unit,  led  to  the  following  conclusions  : — - 

1.  That  economic  operation  of  the  “ridge  and  furrow”  plant  demanded  a 

substantial  air  supply,  in  terms  of  volume  of  air  per  unit  area  of  the 
aeration  chamber,  and  when  this  condition  is  fulfilled  sewage  can  be 
purified  at  a  high  rate  with  a  practicable  air  consumption  per  gallon  of 
sewage  treated. 

2.  That  sewage  can  be  satisfactorily  purified  in  the  “  spiral  flow  ”  plant  with 

a  sensibly  lower  air  consumption  per  gallon  of  sewage  treated,  but  this 
economy  involves  a  substantial  reduction  in  the  rate  of  purification. 

While  these  conclusions  were  more  or  less  in  accordance  with  preconceived  ideas 
the  detention  period  actually  required  in  the  “  spiral  flow  ”  unit  was  greater  than 
anticipated,  and  it  became  questionable  whether  the  advantage  held  by  this  type 
of  plant  in  respect  of  running  costs  was  not  more  than  outweighed  by  the  increase 
in  plant  capacity  required. 

With  the  view  of  obtaining  more  precise  information  a  closer  investigation  has 
been  made  of  the  relative  efficiencies  of  the  “  ridge  and  furrow  ”  and  “  spiral  flow  ” 
types  of  aeration  chambers,  and  the  scope  of  this  enquiry  has  been  extended  by 
including  a  study  of  a  third  type  of  aeration  chamber,  viz.,  “  longitudinal  furrow  ” 
design.  For  this  purpose  the  floor  of  one  of  the  two  aeration  chambers  of  the 
original  “  spiral  flow  ”  unit  was  reconstructed  and  the  baffling  arrangement  modified. 

The  three  types  of  aeration  chambers  may  be  briefly  described  as  follows  : — 

(a)  “  Ridge  and  Furrow  ”— 

Aeration  channel,  490ft.  long,  4ft.  wide,  and  approx.  6ft.  deep-water  level 
to  diffuser.  The  direction  of  the  flow  is  reversed  every  hundred  feet  by  baffle 
walls  with  side  ports.  The  diffusers,  occupying  approx,  one-eighth  of  the  total 
superficial  area,  are  placed  in  furrows  running  transversely  to  the  direction 
of  the  flow.  Water  holding  capacity,  62,000  gallons. 

( b )  “  Spiral  Flow  ” — 

Aeration  channel,  528ft.  long,  6ft.  3in.  wide,  and  7ft.  deep  (approx.).  Baffle 
walls,  with  side  ports,  at  intervals  of  35  feet.  Direction  of  flow  reversed  every 
176  feet.  The  diffusers,  occupying  approx,  one-sixteenth  of  the  total 
superficial  area,  are  placed  in  continuous  lines,  on  the  flat  floor  of  the  chamber, 
alongside  the  curved  footings  of  the  longitudinal  divisional  walls,  on  one  side 
of  the  channel  only.  Water  holding  capacity,  140,000  gallons. 

(c)  “  Longitudinal  Furrow  ” — 

Aeration  channel,  528ft.  long,  Oft.  3in.  wide,  and  approx.  7ft.  deep-water 
level  to  diffuser.  Under  and  over  cross  baffle  walls  are  placed  at  intervals 
of  35  feet  and  the  direction  of  the  flow  is  reversed  every  176  feet.  The  diffusers, 
occupying  approx,  one  sixteenth  of  the  total  superficial  area,  are  arranged  in 
a  continuous  line  down  the  centre  of  the  channel,  at  the  base  of  the  longitudinal 
trough  or  furrow.  Water  holding  capacity,  117,000  gallons. 

Under  the  conditions  prevailing  it  was  not  possible  in  this  investigation  to 
operate  and  to  compare  the  performance  of  the  three  chambers  in  question 
simultaneously  under  exactly  the  same  conditions,  since  the  two  latter  units  (b) 
and  (c)  are  connected  to  one  and  the  same  settlement  tank. 

The  method  adopted  therefore  has  been  to  use  the  original  “  ridge  and  furrow  ” 
chamber  (a)  as  the  standard  plant  and  to  compare  its  performance  in  turn  with 
the  other  two  chambers  (b)  and  (c). 
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The  usual  practice  in  making  these  comparisons  has  been  to  operate  the  “  ridge 
and  furrow  ”  unit  (a)  to  its  maximum  effective  capacity,  employing  what  has  been 
demonstrated  to  be  the  economic  volume  of  air  supply  for  this  unit,  viz.,  approx. 
9  cubic  feet  per  hour  per  square  foot  of  tank  area,  and  to  compare  the  results  so 
obtained  in  turn  with  those  yielded  by  the  other  two  units  ( b )  and  (c),  also  worked 
to  their  maximum  effective  capacity — as  judged  by  the  character  of  the  sludge  in 
the  system  and  the  quality  of  effluents  produced — when  operated  with  varying 
air  supplies. 

Since  it  was  not  possible  to  operate  the  three  units  simultaneously,  some  difficulty 
exists  in  strictly  interpreting  the  results  on  account  of  the  influence  of  variation 
of  the  strength  of  the  sewage  treated  throughout  the  investigation.  Moreover,  it 
is  also  not  easy  to  prepare  a  concise  statement  of  the  results  obtained  over  the 
whole  period  covered  by  this  enquiry,  involving,  as  it  does,  a  critical  survey  of  a 
very  large  volume  of  analytical  and  other  data,  but  it  is  believed  that  the  following 
summarised  statement  gives  as  accurately  as  possible  a  true  idea  of  the  respective 
performance  of  the  three  units  under  trial. 

A. — Comparison  of  the  Ridge  and  Furrow  Unit  (a)  with  the 

Spiral  Flow  Unit  ( b ). 


1 .  Excess  air  supply  to  spiral  flow  unit  ;  approx.  12  cubic  feet  free  air  per  hour 

per  square  foot  of  tank  area. 

(a)  July  5th  to  13th,  1926. 


Ridge  and 
furrow 

Spiral 

flow 

Average  daily  volume  of  sewage  (gallons) . 

246,000 

388,000 

Air  consumption — cubic  feet  free  air  per  gallon  of  sewage 
treated  . 

1-67 

2-65 

Detention  period  in  aeration  chamber  .  . 

. 

6 ’05  hours 

8’ 66  hours 

Analytical  Returns  expressed  in  Grains 

per  Gallon. 

Effluents 

Sewage 

Ridge  and 
furrow 

Spiral 

flow 

Four  hours  oxygen  absorption 

3-55 

•55 

•52 

Putrescibility  . 

— 

\n 

0/7 

Free  and  saline  ammonia  . 

3-19 

2-84 

2-91 

Albuminoid  ammonia  . 

•85 

•18 

•18 

Nitrite  and  nitrate . 

— 

•09 

•135 

Biochemical  oxygen  demand  (Royal 
Commission  Test)  . 

— 

1-70 

207 

Remarks  : — ■ 


Towards  the  end  of  this  period  it  was  manifest  that  the  spiral  flow  plant  was 
capable  of  treating  an  increased  volume  of  sewage. 
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(b)  July  16th  to  22nd,  1926. 


Ridge  and 

Spiral 

furrow 

flow 

Average  daily  volume  of  sewage  (gallons) . 

279,000 

483,000 

Air  consumption  . 

1-39 

2-20 

Detention  period 

5*33  hours 

6 '96  hours 

Analytical 

Returns. 

Effluents 

Sewage 

Ridge  and 

Spiral 

furrow 

flow 

Four  hours  oxygen  absorption 

3-39 

•59 

•61 

Putrescibility  . 

— 

0/5 

0/5 

Free  and  saline  ammonia  . 

2-69 

2-49 

2-31 

Albuminoid  ammonia  . 

•61 

•17 

T75 

Nitrite  and  nitrate . 

— 

T4 

•52 

Biochemical  oxygen  demand  (Royal 

Commission  Test)  . 

•91 

I'll 

Remarks  : — 

Spiral  flow  plant  still  not  reached  maximum  effective  capacity  as 

evidenced  by 

superior  condition  of  sludge  and  quality  of  effluent. 

’■  * 

(c)  July  27th  to  August  2nd,  1926. 

• 

Ridge  and 

Spiral 

furrow 

flow 

Average  daily  volume  of  sewage  (gallons) . 

318,000 

588,000 

Air  consumption  . .  . 

,  D23 

1-76 

Detention  period  . 

4’ 68  hours 

5‘71  hours 

. 
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Analytical  Returns. 


Effluents 

Sewage 

Ridge  and 
furrow 

Spiral 

flow 

Four  hours  oxygen  absorption 

2-74 

•46 

•46 

Putrescibility  . 

— 

0/4 

0/4 

Free  and  saline  ammonia  . 

2-68 

2-37 

2*31 

Albuminoid  ammonia  . 

•76 

•135 

T45 

Nitrite  and  nitrate . 

— • 

•14 

•15 

Biochemical  oxygen  demand  (Royal 
Commission  Test)  . 

1-38 

111 

Remarks 

Results  so  far  as  quality  of  effluent  and  condition  of  sludge  is  concerned  very 
*  nearly  equal,  but  some  evidence  that  the  spiral  flow  unit  could  have  treated  a 
slightly  increased  volume  of  sewage. 


(d)  August  3rd  to  18th,  1926. 


Average  daily  flow  of  sewage  (gallons).. 

Air  consumption  . 

Detention  period  . 

. 

Ridge  and 
furrow 

Spiral 

flow 

357,000 

1-10 

4T7  hours 

799,000 

1-33 

4*21  hours 

Analytical 

Returns. 

Effluent  s 

Sewage 

Ridge  and 

Spiral 

furrow 

flow 

Four  hours  oxygen  absorption 

2-81 

•52 

•52 

Putrescibility  . 

■ — 

1/12 

2/12 

Free  and  saline  ammonia  . 

2T8 

2-12 

2T6 

Albuminoid  ammonia  . 

•54 

•14 

•15 

Nitrite  and  nitrate . 

— 

T1 

•08 

Biochemical  oxygen  demand  (Royal 

Commission  Test)  .... 

1-31 

1*03 

Remarks  .' — ■ 


Generally  speaking  the  quality  of  the  two  effluents  was  about  equal  during  this 
period,  but  there  was  some  evidence  that  the  “  spiral  flow  ”  unit  could  not  have 
continued  to  operate  indefinitely  at  the  above  rede. 

Note  slight  increase  in  detention  period  and  some  20  per  cent,  increase  in  air 
consumption  for  the  “spiral  flow”  unit  as  compared  with  the  standard  “ridge 
and  furrow  ”  unit. 
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2.  Equal  air  supply  ;  i.e.,  9  cubic  feet  free  air  per  hour  per  square  foot  of 

tank  area. 


August  28th  to  September  20th,  1926. 


Ridge  and 

Spiral 

furrow 

flow 

Average  daily  flow  of  sewage  (gallons) . 

276,000 

577,000 

Detention  period  . 

5' 39  hours 

5 ‘82  hours 

Air  consumption  . 

1*45 

1-58 

Analytical  Returns. 


Effluents 

Sewage 

Ridge  and 
furrow 

Spiral 

flow 

Four  hours  oxygen  absorption 

2-88 

*53 

•58 

Putrescibility  . 

1/17 

44/17 

Free  and  saline  ammonia  . 

2-46 

2-48 

2-44 

Albuminoid  ammonia  . 

*63 

•14 

T45 

Nitrite  and  nitrate  . . 

— 

•11 

•09 

Biochemical  oxygen  demand  (Royal 
Commission  Test)  . 

1*01 

•85 

Remarks  : — 

Despite  slight  increases  in  air  supply  and  detention  period,  the  results  obtained 
from  the  “  spiral  flow  ”  unit  were  definitely  inferior  to  those  yielded  by  the  “  ridge 
and  furrow  ”  unit. 

B.— Comparison  of  “  Ridge  and  Furrow  ”  Unit  (a)  and 
“  Longitudinal  Furrow  ”  Unit  (c). 

1.  Excess  air  supply  ;  approx.  12  cubic  feet  per  square  foot  per  hour. 
October  22nd  to  December  12th,  1926. 


Ridge  and 

Longitudinal 

furrow 

furrow 

Average  daily  volume  of  sewage  (gallons) . 

453,000 

1,127,000 

Air  consumption  . . 

0-87 

0-96 

Detention  period  . 

3‘3  hours 

2' 5  hours 
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Analytical  Returns. 


Effluents 

Sewage 

Ridge  and 
furrow 

Longitudinal 

furrow 

Four  hours  oxygen  absorption 

2*54 

*51 

•61 

Putrescibility  . 

— 

0/5 

l£/5 

Free  and  saline  ammonia  . 

1-92 

1-76 

1-78 

Albuminoid  ammonia  . 

•61 

•14 

•155 

Nitrite  and  nitrate . 

— 

•09 

•08 

Biochemical  oxygen  demand  (Royal 
Commission  Test)  . 

•5-6 

•69 

Remarks  : — 

Throughout  the  greater  portion  of  this  period  the  effluents  were  fairly  equal  in 
quality,  but  towards  the  end  the  “  longitudinal  furrow  ”  effluent  was  distinctly 
inferior  to  that  yielded  by  the  “ridge  and  furrow  ”  plant. 

Note. — Although  slightly  increased  air  consumption,  the  detention  period  in  the 
“longitudinal  furrow”  unit  is  appreciably  less  than  in  the  “ridge  and  furrow  ” 
unit. 


2.  Equal  air  supply  ;  9  cubic  feet  air  per  square  foot  per  hour. 


December  20th  to  January  17th,  1927. 


{a) 

Ridge  and 

# 

Longitudinal 

furrow 

furrow 

Average  daily  volume  of  sewage  (gallons) . 

257,000 

555,000 

Air  consumption  . 

1-48 

1-08 

Detention  period  . 

5‘8  hours 

5’0  hours 

Remarks  : — 

Effluents  from  “  longitudinal  furrow  ”  unit  (with  lower  air  consumption  and 
reduced  detention  period)  were  definitely  inferior  to  those  yielded  by  the  “  ridge 
and  furrow  ”  plant. 
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(b) 

1 

Ridge  and 
farrow 

Longitudinal 

furrow 

Average  daily  volume  of  sewage  (gallons) . 

358,000 

435,000 

Air  consumption  . 

1-07 

1-41 

Detention  period  . 

4-2  hours 

6’ 5  hours 

Remarks  : — 

In  this  series  the  effluent  from  the 

ridge  and  furrow  ”  unit  (with  lower  air 

consumption  and  reduced  detention  period)  were  definitely  inferior  to  those  yielded 

by  the  “  longitudinal  furrow  ”  unit. 

(c) 

Ridge  and 
furrow 

Longitudinal 

furrow 

Average  daily  volume  of  sewage  (gallons) . 

332,000 

582,000 

Air  consumption  . 

. 

1-12 

1-05 

Detention  period  . . 

4 '5  hours 

4‘9  hours 

A  nalytical  Returns . 

Effluents 

Sewage 

Ridge  and 
furrow 

Longitudinal 

furrow 

Four  hours  oxygen  absorption 

2-92 

•46 

•50 

Putrescibility  . 

— 

0/10 

2/10 

Free  and  saline  ammonia  . 

1-85 

1-83 

1-8.7 

Albuminoid  Ammonia  . 

•62 

•135 

•15 

Nitrite  and  nitrate . 

— 

•12 

•11 

Biochemical  oxygen  demand  . . 

- — 

•50 

•57 

Remarks  : — 

On  the  whole  the  effluents  obtained  during  this  series  were  very  similar  in 
character,  although  those  yielded  by  the  “ridge  and  furrow”  held  a  slight 
advantage. 

Note  slight  advantage  in  air  consumption,  but  somewhat  increased  detention 
period  for  the  “longitudinal  furrow”  as  compared  with  standard  “ridge  and 
furrow  ”  unit. 
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General  Conclusions. 

This  investigation  appears  to  have  established  : — 

1.  That,  as  operated  at  the  Withington  Works,  the  efficiencies,  determined 

both  by  consideration  of  air  consumption  and  detention  period  (effective 
capacity),  of  both  the  “  ridge  and  furrow  ”  and  “  longitudinal  furrow  ” 
types  of  aeration  chambers  are  definitely  higher  than  that  of  the  “  spiral 
flow  ”  type. 

2.  That  there  is  little  difference  in  file  efficiency  of  the  “  ridge  and  furrow  ” 

and  “  longitudinal  furrow  ”  units,  but,  if  anything,  the  advantage  lies  with 
the  former  unit.  In  this  connection  it  should  be  remembered  that  the 
diffuser  area  in  this  unit  is  double  that  of  the  “  longitudinal  furrow  ” 
unit,  and  it  appears  reasonable  to  assume  that  this  difference  in  construction 
may  be  sufficient  to  account  for  any  small  difference  observed  in  their 
respective  performances. 

Whatever  factors  contribute  to  the  differences  noted  in  the  relative  efficiencies 
of  the  three  plants,  “  short-circuiting  ”  can  be  eliminated,  inasmuch  as  elaborate 
“  salt  trials,”  in  which  the  rate  of  progress  of  strong  salt  solution  was  traced 
throughout  the  aeration  chambers,  definitely  established  that  there  was  sensibly 
less  short-circuiting  in  the  “spiral  flow”  and  “longitudinal  furrow”  units  than 
in  the  “ridge  and  furrow”  plant. 


Whilst  the  matter  is  subject  to  conjecture  it  would  appear  that  adequate 
admixture  and  constant  interchange  of  the  sludge  and  sewage  are  important  factors 
governing  plant  efficiency,  and,  of  course,  the  effect  of  the  varying  diffuser  ratio 
cannot  be  ignored. 


From  the  point  of  view  of  constructional  cost  it  is  of  interest  to  note  that  in  the 
case  of  the  “  longitudinal  furrow'  ”  unit,  “  salt  trials  ”  indicated  that  periodic  “  under 
and  over  ”  baffles  were  not  essential  for  the  prevention  of  short-circuiting,  mere 
“  curtain  ”  baffle  walls  proving  equally  satisfactory. 
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APPENDIX  II. 

Activated  Sludge  Process — Withington  Works. 

Two- stage  Process. 

With  the  view  of  studying  the  economic  possibilities  of  the  application  of  a 
“  two-stage  ”  process  to  the  purification  of  sewage,  advantage  was  taken  of  the 
courtesy  of  Messrs.  Activated  Sludge  Ltd.,  who  kindly  offered  the  loan  of  two 
small-scale  model  activated  sludge  plants  of  similar  design  and  capacity. 

Particulars  of  the  plants,  which  were  constructed  in  galvanised  iron,  are  given 
below  : — 

Aeration  Tanks — 

“  Spiral  flow  ”  type  :  one  longitudinal  division  wall  :  ratio  of  diffuser  area 
to  total  superficial  area  1  :  20.  Cross  baffles  with  side  ports  after  4  feet. 
Direction  of  flow  once  reversed — 

Length  . 24ft.  6in. 

Width . 1ft.  7in. 

and.  depth  (water  level)  . .  2ft.  9in. 

Water  holding  capacity,  660  gallons. 

Settlement  Tanks — 

Inverted  pyramid  type,  fitted  with  central  Clifford  inlets.  Water  holding 
capacity,  200  gallons. 

Reaeration  Tanks — 

The  reaeration  of  the  sludge  was  originally  carried  out  in  50 -gallon  casks 
fitted  with  air-pipe  and  diffuser  and  central  divisional  wall.  Water  holding 
capacity,  40  gallons.  Subsequently,  in  the  first  stage  of  the  process,  the 
reaeration  chamber  was  enlarged  at  the  expense  of  the  aeration  channel,  so 
that  finally  the  capacity  of  the  reaeration  chamber  was  increased  to  370 
gallons  and  the  aeration  chamber  reduced  to  330  gallons. 

Standardisation  of  Plants — 

Before  proceeding  with  the  study  of  the  two-stage  process  it  was  necessary 
to  ascertain  the  “  effective  ”  capacity  of  these  plants  when  yielding  noil- 
nitrified.  and  well-nitrified  effluents  respectively,  for  comparison  with  the 
results  to  be  obtained  later  when  operating  in  two  stages. 

In  the  first  instance,  therefore,  the  plants  were  operated  independently — 
plant  (a)  with  a  non-nitrifying  activated  sludge  and  plant  (6)  with  a  sludge 
capable  of  yielding  nitrified  effluents. 

The  results  obtained  during  this  preliminary  period  are  summarised  in  the 
following  tabular  statements  : — 
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Plant  (a) — Non-nitrifying  Sludge. 

Table  I. — Particulars  of  Operation  and  Results  of  Treatment . 


Period  . 

1 

2 

3 

4 

IDate  . 

May  1 0  t  o  J une  3 

June  4  to  9 

June  10  to  17 

June  18  to  29 

Analytical  Results  expressed  in  Grains  per  Gallon. 


Sewage 

_ 

Effluent 

Sewage 

Effluent 

Sewage 

Effluent 

Sewage 

Effluent 

|4  hours  oxygen 

2-53 

•51 

3-46 

•58 

1-95 

•42 

3T1 

•70 

absorption 

(Putrescibility .  . 

— 

0/14 

— 

1/4 

— 

0/6 

— 

3/6 

iFree  and  Saline 

2-52 

2-28 

2-43 

2‘48 

1-89 

1-89 

3-34 

3-02 

ammonia 

Albuminoid  x4m- 

•55 

•16 

•55 

T55 

•46 

T2 

•74. 

•225 

monia 

Nitrite  ") 

— 

•01 

— 

•01 

— 

•015 

— 

f  r. 

/asNH3  .  . 

Nitrate  j 

T9 

•22 

•26 

TO 

{Character  of  sewage 

Average 

strength 

Average 

to  strong 

Diluted 

Average ' 

to  strong 

Average  rate  of  flow 

2,600 

3,500 

4,000 

4,100 

— gallons  per  day 

Average  detention 

6-5 

lirs. 

4-8 

hrs. 

42 

hrs. 

4T 

hrs . 

period  (aeration 

and  reaeration) 

'Remarks . 

Effluents  entirely 

So  long 

as  the 

The  sewage  was 

When  the  sewage 

satisfactory 

sewage  remain- 

frequently  dil- 

was  of  more 

ed  of 

reason- 

uted  with  rain- 

than 

average 

able  strength 

water 

during 

strengt  h  t  he 

satisfactory 

this 

period, 

effluents  were 

effluents  were 

and 

satisfac- 

of  poor  quality, 

o  b  t  a 

i  n  e  d  . 

tory  effluents 

indicating  that 

Strong 

sewage 

under 

these 

the  plant  during 

treated 

at  this 

conditions  were 

this  period  was 

rate  produced 

readily 

pro- 

much 

over- 

bad  effluents. 

duced. 

worked. 

Plant  (6) — Nitrifying  Sludge. 

Table  II. — Particulars  of  Operation  and  Results  of  Treatment. 


Period  . 

1 

2 

3 

Date  . 

May  22  to  June  3 

June  4  to  June  9 

June  10  to  July  7 

Analytical  Results  expressed,  in  Grains  per  Gallon. 


4  hours  oxygen  absorption . 

Putrescibility . 

Free  and  saline  ammonia  . 

Albuminoid  ammonia . 

Nitrite 

fas  NH.,  . 

Nitrate  J 

Character  of  sewage  . 

Average  rate  of  flow — gallons  per  day. 

Average  detention  period  (aeration  and 
reaeration) 

Remarks . 


Sewage 

2-60 

3-01 

•63 


Effluent 


•49 

0/4 

•51 

•12 

•02 

1-29 


Average  strength 
1,800 
9'3  hrs. 


Sewage 


3-46 


2-43 


'55 


Effluent 


•63 

0/4 

•85 

•135 

•045 

1-22 


Average  to  strong 
2,250 
7-5  hrs. 


Entirely  satisfactory  results. 


Sewage  Effluent 


2-82  -68 

0/20 


2-88 

•67 


•90 

T75 

•045 

1-09 


More  than  average 
strength 
3,000 

5‘ 6  hrs. 


Flow  varied  from 
1,900  to  3,900 
gallons  per  day, 
according  to 
strength  of 
sewage.  Nitri¬ 
fication  well 
maintained. 


From  the  foregoing  results  it  was  concluded  that  for  the  production  of  a  non- 
nitrified  effluent  of  satisfactory  quality  the  maximum  effective  capacity  of  the 
model  plant  when  treating  average  strength  sewage  (Withington  Works)  was 
3,500  gallons  per  day.  At  this  rate  the  average  detention  period,  aeration  and 
reaeration  chambers,  was  4*8  hours,  determined  by  the  relation  of  sewage  flow 
to  total  water  holding  capacity  of  aeration  and  reaeration  chambers. 

For  the  continued  yield  of  well  nitrified  effluents  the  detention  period  required 
was  5’ 6  hours,  and  the  effective  capacity  of  the  plant  judged  to  be  about  3,000 
gallons  per  day  when  treating  average  strength  sewage. 

Having  standardised  the  two  model  plants,  they  were  arranged  in  series  so  as 
to  form  one  purification  plant  having  two  sections,  A  and  B. 

The  combination  was  so  operated  as  to  allow  for  (i.)  the  clarification  and  partial 
purification  of  the  sewage  in  Section  A,  and  (ii.)  the  further  purification  of  the 
effluent  from  Section  A  to  the  point  of  nitrification  in  Section  B. 

Commencing  on  July  8th,  1926,  with  a  clarifying  sludge  in  Section  A  and  a 
nitrifying  sludge  in  Section  B  (both  sludges  in  good  condition)  an  initial  moderate 
flow  of  sewage  was  gradually  increased  during  this  period  (period  (i.)  ),  until 
approximately  4,500  gallons  of  sewage  was  treated  daily. 

For  a  period  of  8  days  (period  (ii.)  ),  an  average  flow  of  4,500  gallons  was 
maintained,  and  subsequently,  after  reactivating  the  sludge  in  both  sections,  an 
average  flow  of  6,000  gallons  per  day  was  dealt  with  for  a  period  of  nine  days 
(Period  ii i . ). 
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The  results  obtained  were  as  follows  — 

Period  i. — Effluents  from  Section  A  were  almost  completely  clarified  and 
nitrification  in  Section  B  proceeded  at  a  high  rate. 

Period  ii. — The  effluents  from  Section  A  were  frequently  cloudy,  and  diffi¬ 
culties  arose  with  regard  to  settlement  of  the  sludge  in  the  settlement  tank 
of  this  section,  with  the  result  that  a  portion  of  the  sludge  was  passed  forward 
to  Section  B.  Nitrification,  however,  was  well  maintained  in  Section  B,  and, 
although  the  admixture  of  clarifying  sludge  with  nitrifying  sludge  did  not 
appear  to  be  a  desirable  proceeding,  the  amount  passed  from  A  to  B  was  not 
sufficient  to  interfere  seriously  with  the  nitrification. 

Period  Hi. — Throughout  this  period  Section  A  produced  imperfectly  clarified 
effluents  and  quantities  of  sludge  passed  forward  to  Section  B.  Ultimately 
both  sludges  were  in  poor  condition  ;  showing  that  an  average  flow  of  6,000 
gallons  per  day  could  not  be  maintained. 

Analytical  returns  covering  the  three  periods  are  given  below  : — 


Table  III. 


Period . 

Date . 

1 

July  8  to 

14 

2 

July  15  to  22 

July 

3 

27  to  Aug.  4 

Sew’ge 

Effl. 

“A” 

Effl. 

“  B  ” 

Sew’ge 

Effl. 

*“A” 

Effl. 

“  B  ” 

Sew’ge 

Effl. 

*“A” 

Effl. 

“  B  ” 

4  hours  oxygen  absorption  ^ .  . 

Putrescibility . 

Free  and  saline  ammonia 

Albuminoid  ammonia 

Nitrite  "l 

>  as  NH3 . 

Nitrate  J 

3-62 

3-30 

•73 

•63 

2/5 

2-93 

•185 

•025 

T5 

•67 

0/4 

•31 

*18 

•045 

1-59 

3-41 

2-84 

•66 

•88 

3/6 

2-62 

•235 

Nil 

•10 

•62 

0/6 

•92 

14 

05 

1-27 

2-84 

2-75 

•72 

•83 

4i/6 

2-63 

•245 

Nil 

•09 

•62 

li/6 

1*52 

•155 

02 

•77 

Character  of  sewage 

Average  rate  of  flow — gallons 
per  day 

Average  detention  period 

(aeration  and  reaeration) 

Ab 

□ve  average 
strength 

4,000 

8’4  hrs. 

Ab< 

3ve  average 
strength 

4,500 

7-5  hrs. 

Average  to  strong 

6,000  approx. 

5*6  hrs. 

*  After  settlement  in  laboratory  for  1  hour  and  decantation. 


It  was  evident  from  these  results  that,  when  operating  in  the  manner  described, 
the  two-stage  process  could  not  compete  successfully  with  the  nominal  method  of 
applying  the  process,  inasmuch  as  it  was  not  possible  in  the  two  plants  to  continue 
to  deal  with  twice  the  ascertained  “  standard  ”  daily  volume  (3,000  gallons)  of 
one  plant,  with  the  maintenance  of  well-nitrified  effluents. 

The  chief  difficulty  was  loss  of  condition  of  the  “  clarifying  ”  sludge  in  Section  A, 
due  presumably  to  inadequate  reconditioning,  and  consequently  the  plant  was 
rearranged  to  allow  of  a  longer  period  of  reaeration  at  the  expense  of  reduction 
in  capacity  of  the  aeration  chamber  (Section  A  only),  and  slightly  improved  results 
were  obtained.  High  nitrification  was  maintained  at  a  daily  rate  of  4,500  gallons 
per  day,  which  was  about  equal  to  the  performance  of  the  plant  ( b )  during  the 
single  stage  trials.  At  higher  rates,  however,  sludge  passed  forward  in  the  effluent 
from  Section  A  and  the  performance  of  the  plant  as  a  whole  deteriorated. 


* 
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Subsequently,  as  the  plant  did  not  allow  of  an  increase  in  the  capacity  of  the 
settlement  tank  attached  to  Section  A,  it  was  decided  to  try  the  effect  of  reducing 
the  sewage  flow  through  the  plant,  thus  increasing  the  detention  period  (aeration 
and  reaeration)  in  Section  A.  To  counterbalance  this  the  capacity  of  the  secondary 
or  nitrifying  unit  B  was  curtailed  by  operating  only  one -half  the  original  aeration 
chamber,  so  that  the  total  detention  period  in  the  plant  as  a  whole  was  not  sensibly 
affected . 

The  results  obtained  during  this  final  trial  are  summarised  in  the  following 
statement  : — - 

Table  IV. 


Analytical  Results  expressed  in  Grains  per  Gallon. 


Character  of  sewage 


Average  rate  of  flow — gallons  per  day, 


Average  detention  period 


Section  A. — Total 
Detention  in  aeration  chamber 


Period  of  reaeration  of  sludge 


Period  . 

Date  . 

1 

Sept.  9  to  Oct.  4 

Oct. 

2 

28  to  Nov.  12 

Effluent 

Effluent 

Effluent 

Effluent 

Sewage 

“  A  ” 

“  B 

Sewage 

“  A  ” 

“  B  ” 

4  hours  oxygen  absorption . 

2-81 

•70 

•62 

2-33 

•78 

•52 

Putrescibility . 

- — 

3|/18 

0/17 

- — - 

6|/12 

0/12 

Free  and  saline  ammonia . 

2-37 

1-73 

•38 

1-72 

1-57 

1*23 

Albuminoid  ammonia . 

•60 

•185 

14 

•54 

•265 

•14 

Nitrite  ^ 

— 

•01 

•04 

— 

tr. 

tr. 

y  as  NH3 . 

Nitrate  J 

•31 

1-28 

T4 

•61 

Slightly  above  average 
strength 


2,900 


*  8’9  hours 


*  5*8  hours 
y  1‘0  hours 
t  6-0  hours 


Below  average 
strength 


4,500 


*  6'0  hours 


*  4’0  hours 
f  1  *  3  hours 
+  6‘0  hours 


Section  B.- — Total 


*  3T  hours 


*  2‘0  hours 


*  Calculated  from  sewage  flow  and  total  volumetric  capacity  of  aeration  and  reaeration 
chambers. 

t  Calculated  from  sewage  flow  plus  return  sludge  and  volumetric  capacity  of  aeration 
chamber. 

£  Calculated  from  volume  of  return  sludge  and  capacity  of  reaeration  chamber. 
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Concluding  Remarks. 

The  results  of  this  investigation  have  demonstrated  that — 

1.  The  effluent  resulting  from  the  clarification  of  Withington  sewage  can  be 

rapidly  nitrified  under  suitable  conditions  of  operation. 

2.  The  inoculation  of  the  nitrifying  unit  with  sensible  amounts  of  sludge  from 

the  first  stage  operation  is  inimical,  and  eventually  prevents  maintenance 
of  active  nitrification. 

They  appear  also  to  warrant  the  further  conclusion — 

3.  That  no  evidence  was  obtained  of  the  superiority  of  the  two-stage  process, 

and,  in  fact,  having  regard  to  the  manifest  objections  to  a  two-stage 
process  by  reason  of  the  more  complicated  operation  and  control  and 
increase  in  settlement  tank  requirements,  the  advantage  lies  definitely 
with  the  normal  method  of  applying  the  process. 

In  this  connection,  however,  it  should  be  noted  that  operation  on  the  small  scale 
involves  disadvantages,  amongst  which  may  be  mentioned  the  difficulty  of 
regulating  precisely  the  flow  of  sewage,  and  more  particularly  in  respect  of  the 
continuous  operation  of  the  air-lifts  delivering  the  return  sludge,  unless  a  certain 
minimum  volume  of  sludge  is  kept  in  circulation.  Moreover,  it  is  recognised  that 
successful  application  of  a  two-stage  process  is  dependent  on  adequate  reconditioning 
of  the  “clarifying  ”  sludge  in  the  first  stage,  and  in  this  respect  it  is  appreciated 
that  the  conditions  of  the  trial  did  not  allow  of  a  complete  investigation  of  this 
aspect  of  the  question,  inasmuch  as  the  variation  in  the  proportion  of  the  time 
of  contact  of  the  sludge  with  the  sewage  (aeration  chamber)  to  the  reaeration  of 
the  sludge  alone  (reconditioning)  was  strictly  limited. 

Thus,  whilst  it  is  felt,  as  the  result  of  this  enquiry,  there  is  little  likelihood  of  the 
economic  application  of  a  two-stage  process  to  the  treatment  of  the  somewhat 
weak  domestic  sewage  received  at  the  Withington  Works,  it  must  not  be  taken  that 
this  finding  will  be  of  necessity  generally  applicable  to  the  treatment  of  sewages 
of  stronger  or  more  complex  character. 
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Table  S 


WITHINGTON  SEWAGE  WORKS. 

COST  OR  SEWAGE  TREATMENT,  1926-1927. 

Table  1. 


Materials, 

Labour 

Services, 

Total 

&c. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

Screening  . 

38 

4 

o 

17 

11 

0 

55 

15 

2 

Settlement  Tanks  . 

28 

10 

6 

2 

12 

11 

31 

3 

5 

Carriers . 

10 

9 

7 

0 

9 

8 

10 

12 

3 

Activated  Sludge  Plant  No.  1  . 

21 

13 

8 

2 

7 

7 

24 

1 

3 

Activated  Sludge  Plant  No.  2  . 

55 

9 

7 

62 

2 

6 

117 

12 

1 

Emsclier  Tank . 

115 

1 

11 

8 

2 

8 

123 

4 

7 

Primary  Contact  Beds  . 

339 

12 

9 

20 

6 

7 

359 

19 

4 

Secondary  Contact  Beds . 

231 

14 

3 

21 

15 

0 

253 

9 

3 

Storm  Beds . 

16 

1 

3 

0 

2 

5 

16 

3 

8 

Valve  Attendants  . 

550 

17 

5 

5 

17 

7 

556 

15 

0 

Grease  Recovery  . . 

12 

10 

9 

0 

8 

3 

12 

19 

0 

Power  Charges . 

723 

15 

7 

1,586 

9 

o 

O 

2.310 

4 

10 

Disposal  of  Sludge . 

513 

15 

6 

25 

0 

11 

538 

16 

5 

Laboratorv . 

347 

18 

7 

127 

0 

9 

474 

18 

9 

Storm -water  Pump  and  Reservoir . 

28 

4 

1 

5 

0 

4 

33 

4 

5 

Maintenance  of  Buildings  . 

11 

n 

i 

11 

107 

16 

O 

Zj 

119 

4 

1 

Roads,  Fences,  and  Ditches . 

67 

9 

4 

13 

17 

1 

81 

6 

5 

Repairs  to  River  and  Brook  Banks  . 

20 

18 

7 

3 

3 

11 

24 

2 

6 

Land  Cultivation  . 

354 

11 

2 

154 

14 

3 

509 

5 

5 

Rates  and  Taxes  . 

— 

926 

8 

1 

926 

8 

1 

Administration . 

308 

9 

JmJ 

9 

113 

2 

8 

421 

5 

5 

New  Motor  for  Activated  Sludge  Air  Compressor .  . 

— 

129 

0 

0 

129 

0 

0 

Tools  and  Sundries . 

40 

11 

1 

58 

0 

9 

98 

11 

10 

Meadows  . 

29 

12 

9 

4 

13 

0 

34 

5 

9 

Experimental  Activated  Sludge  Plants . 

7 

3 

0 

13 

1 

10 

20 

4 

10 

Demonstration  Activated  Sludge  Plant 

1 

17 

3 

1 

18 

1 

3 

15 

4 

Emscher  Gas  Experiments  . 

22 

17 

11 

11 

9 

7 

34 

7 

6 

Fire  Insurance . 

— 

11 

9 

9 

11 

9 

9 

xAllowances  to  Sick  Workmen . 

6 

12 

3 

— 

6 

12 

3 

Additional  Allowances  to  Superannuated 

Employees . 

42 

1 

0 

— 

42 

1 

0 

Work  for  Outside  Parties  (Recovered) . 

3 

11 

1 

4 

7 

5 

7 

18 

6 

Alterations  to  Activated  Sludge  Plant  No.  2 

239 

0 

5 

111 

3 

9 

350 

4 

2 

4,189 

16 

1 

3,549 

6 

2 

7,739 

2 

3 

Credit  : — 

Sales  of  Farm  Produce . 

253 

0 

5 

Sales  of  Grease . 

38 

14 

0 

Sales  of  Sludge  and  Sundry  Materials  .  . 

26 

1 

3 

Rents  of  Meadows . 

85 

5 

0 

Rents  of  Cottages  and  Land  .  . 

49 

13 

1 

Motor  transferred  to  Davyhulme  Works 

.  , 

,  , 

50 

0 

0 

Sundry  Materials  transferred  to  other  Works 

,  , 

11 

10 

6 

514 

4 

3 

£7,224  18  0 


£  s-.  d. 


Average  cost  per  million  gallons .  418  10 

Average  cost  per  million  gallons  for  year  ended  March  31st,  1926 .  4  12  11*7 

Average  cost  per  head  of  population  connected  to  sewers .  0  1  11 '9 

Average  cost  per  head  of  population  connected  to  sewers  for  year  ended 

March  31st,  1926  .  0  2  0 


Note.— In  comparing  these  costs  with  the  charge  on  the  rates  (see  page  o),  sums  of  £479  expended  out  of 
Renewal  Fund  and  £110  (overlapping  accounts)  should  be  deducted. 
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'l'AliLK  II— SHOWING  QUANTITIES  OK  SLUDGE  PRODUCED  AND  SEWAGE  FL 
Sludge 


Table  II. 


ow  dealt  WITH  by  beds. 


Period  of  3  Months  ending 


1926 

June  30th .  . 

September  29th  ..... _ 

• 

December  29th . 

1927 

March  30  th  . 


Total  for  52  weeks  ending  March  30th,  1927 

Average  per  week  (52  weeks)  . 

Average  per  million  gallons . 

Average  for  53  weeks  ending  March  31st, 
1926  . 

Average  for  52  weeks  ending  March  25th, 
1925  . 


DETAILS  OP  EXPENDITURE,  April,  192ft- March.  1927. 


Sludge 

Trips 
run  by 
Steamer 

Refuse 

from 

Screens 

Produced 

Tons 

Tons 

Screening  Sewage 

64,575 

53 

1,261 

Tank  Cleaning  . 

Pumping  Sludge  and  Sludge  Tanks 

52,542 

46 

1,413 

Sludge  Pressing  . 

Sludge  Drying,  Grinding,  etc. 

50,350 

40 

1,183 

Sludge  Steamer— Salary  and  Wages 

Coal  and  Water  ... 

!,  Ship’s' Stores . 

54,079 

42 

1,228 

„  Insurance  . 

„  Canal  Tolls  .... 

_ 

221,546 

181 

5,085 

,,  Repairs — Loading  Pipe  ... 

Steamer . 

4-261 

3-48 

97-79 

Less  Damage  Repairs  refunded  . 

12-65 

Average 
per  week 

0-29 

12-99 

3-75 

r.  i 

O 

Primary  Beds — Valvemen,  Cleaning,  etc _ 

Secondary  Beds — 

11-97 

4-23 

0-21 

Other  Maintenance  Charges 

Renewal  of  Beds — Loading,  Washing,  etc. 

Memo. — 195,325  tons  deposited  at  sea;  23,799  tons  water  decanted 
from  sludge  tanks  ;  and  2,422  tons  dealt  with  by  presses. 


£  s.  d. 

Cost  per  ton  of  Refuse  Screened  from  Sewage  .  0  7  6 '2 

Cost  per  1,000  tons  of  Sludge  for  Tank  Cleaning  .  4  1G  9'3 

Cost  for  each  trip  run  by  Steamer  .  74  IS  8 

(or  1/4  6  per  ton  of  Sludge). 


Filtration. 


Septic  Tanli  Effluent  dealt  with  by 
Primary  Beds  (46  acres )  .• — 

Quarter  ending  Juno  30th,  1926.... 

,,  ,,  September  29th,  1926 

,,  „  December  29th,  1926 

,,  „  March  30th,  1927  . 


Gallons. 


Unfiltered  Tank  Effluent: — 

Quarter  ending  June  30th,  1926 . 

„  „  September  29th,  1926 

„  ,,  December  29th,  1926 

„  „  March  30th,  1927 . 


Activated  Sludge  Tank  (No.  12)  .- — 

Quarter  ending  June  30th,  1926 . 

„  *  >)  September  29th,  1926 
„  ,,  December  29th,  1926 

,  March  30th,  1927 . 


2,420,800,000 

2,327,325,000 

2,251,255,000 

2,155,910,000 


Gallons. 


9,155,290,000 


1,545,842,000 
1,970,536,000 
2,214,280,000 
2,513  097,000 


18,837,000 

35,544,000 

38,962,000 

20,077,000 


8,243,755,000 


Refuse  Tip 

Filtering  Media  . 

Locomotive  and  Waggon  Charges . 

Tramway  Work  and  Maintenance . 

Repairs,  etc.,  to  Washing  Plant  and  Steam 

Navvies  . 

Sundry  Labour,  Plant,  etc . 

Less  Hire  of  Plant . 


Power  Charges  . 

Locomotive  and  Waggon  Charges  .. 
Tramway  Work  and  Maintenance.. 
Repairs  to  Roads  and  Footpaths  .. 

Pecovery  of  Sewage  Grease  . 

Laboratory  Expenses  . 

Rents,  Rates,  Taxes,  and  Insurance 

Telephone  Rents,  etc . 

Stationery  . 

Legal  and  Professional  Services . 

Whitley  Council  Expenses . 

Middleton  Sewage  Works  . 

Less  Rent . 


113,420,000 


Total  Sewage  Flow : —  j 

Quarter  ending  June  30th,  1926 .  3,985,4  79,000 

,,  September  29th,  1926  4,333,405,000 

December  29th,  1926  4,504,497,000 
”  March  30th,  1927 .  4,689,084,000 


17,512,465,000 


Effluent  from  Primary  Beds,  dealt  with 
by  Secondary  Beds. 

Quarter  ending  June  30th,  1926 .  1,416,549,000 

September  29th,  1926  1,499, 524, LOO 
December  29th,  1926  1,462,143,000 

’  March  30th,  1927 . j  1,452,064.000 


5.830,280,000 


Average  per  Day. 


Primary  Beds . 

Storm  Beds . 

Unfdtercd  Tank  Ellluent 
Activated  Sludge  Tank  .. 

Total  Sewage  How . 

Secondary  Beds  — . 


Maintenance  and  Repair  of  Buildings  . 

Erection  of  Saw  Mill . 

Repairs  to  Unloading  Wharf . 

New  Shed  at  Flixton . 

New  Yalvemen’s  Cabins  (completed) . 

Sundry  Plant  and  Repairs . . . 

Activated  Sludge  Plant  . 

Expenses  re  Extension  of  Works  . 

Expenses  re  “  Oliver  Filter” . 

Gauging  Sewage  Flow  . 

Salaries  of  Staff  . 

Sick  Pay  Allowances  . 

Accident  Allowances  and  Sundries  . 

Additional  and  Compassionate  Allowances  . 

Gas,  Electric  Lighting,  and  Water  . 

Expenses  re  Davyhulme  Parish  Sewage  . 

Diversion  of  Footpath  . 

Farm  Labour,  Seeds,  Implements,  etc . 

Superintendence,  Timekeeping,  and  Sundry  Work 
Sundries  not  Classified  . 


60 

3,087 


17 

5 


Cr. 


Sale  of  Dried  Sewage  Manure  and  Screenings  .. 
,,  Farm  Produce,  Grease,  and  Scrap  Metal 

,.  Red  Ash . 

Rents  of  Lands  . 

Sundries  . 


3,148  2  8 

590  1  5 


900  6  7 
56  5  0 


31  0  6 

20  0  0 


52  weeks  ended 
March  30th,  1027 

63  weeks  ended 
March  31st,  1920 

52  weeks  ended 
March  25tli,  1925 

Gallons. 

Gallons. 

Gallons. 

25,152,000 

30,794,000 

35,843,000 

... 

3,846,000 

2,308,000 

22,648,000 

13,904,000 

17,564,000 

311,000 

438,000 

671,000 

48,111,000 

48,982,000 

56,386,000 

16,017,000 

15,458,000 

16,142,000 

Average  per  week  (52  weeks) 
,,  million  gallons  .. 


895  14 
1,761  19 
120  7 
278  10 
169  14 


S.  d. 


1,912 

1,074 

609 

438 

784 

4.313 

4,279 

481 

1,379 

500 

21 


11 

0 

6 

5 
1 
9 
1 

10 

6 
0 
0 


2,558  1  3 


5,431 

6 

11 

3,412 

14 

3 

1 ,084 

5 

3 

5,231 

10 

11 

438 

1 

2 

906 

15 

ii 

4,645 

1 

5 

819 

13 

3 

776 

6 

1 

844 

1 

7 

2,220 

9 

2 

1,161 

5 

3 

212 

10 

9 

368 

12 

1 

222 

12 

6 

1,934 

8 

11 

2,661 

6 

9 

43 

9 

8 

204 

9 

1 

6 

9 

6 

18 

3 

8 

11 

0 

6 

494 

6 

10 

128 

10 

8 

260 

1 

8 

107 

15 

3 

54 

13 

5 

335 

19 

0 

216 

15 

2 

613 

19 

4 

31 

0 

5 

14 

4 

10 

2,645 

18 

3 

187 

17 

1 

18 

16 

7 

86 

17 

3 

370 

16 

7 

29 

11 

9 

472 

17 

7 

1,454 

11 

8 

1,685 

15 

11 

421 

16 

6 

60,668  18  8 

3,226 


57,442  13  6 


£  s. 
1,104  13 
3  5 


d. 

4 


NOTE— A  Contribution  of  £11.271  8s.  7(1.  from  the  Local  Authorities  of  Strotford,  Middleton, 
Audenshaw,  and  Barton  is  not.  included  in  the  above  Statement. 
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Table  IV 


TABLE  IV.— SHOWING  THE  CHEMICAL  COMPOSITION  OF  THE  RAW  SEWAGE  (AVERAGE  OF  HOURLY  SAMPLES)  ANI)  OF  THE 

TANK  EFFLUENT,  TOGETHER  WITH  THE  RELATIVE  VOLUMES  OF  EACH. 


UN  FILTERED 


DATE 

4  Hours  oxygen 
absorption 

Free  and  saline 
ammonia 

| 

Albuminoid 

ammonia 

Nitrite 
in  terms 
of  NH3) 

Nitrate 
in  terms 
of  NH3) 

Chloride 
(in  terms  of 

Cl.) 

INC  U  BAT! 

3  Minutes  oxygen  absoi 

Before  incubation 

ON  TES 

'ption 

After 

incuba¬ 

tion 

T 

Putrescibility 

Total  Qua-stitt 

Gallons 

Percentage 
of  total  flow 
dealt  with  on 
the  filtration 
areas  and  by 

Man- 

Davy- 

Man- 

Davy-  , 

Davy- 

Man- 

Davy- 

Man- 

Davy- 

sludge  process 

Chester 

hulme 

Tank 

Chester 

hulme 

Tank 

Chester 

hulme. 

Tank 

Tank 

Tank 

Chester  I 

hulme 

Tank 

Chester 

hulme 

Tank 

Tank 

Total 

Davyhnlme 

Tank  effluent 

raw 

Parish 

effluent 

raw 

Parish  1 

effluent 

raw 

Parish 

effluent 

effluent 

effluent 

raw 

Parish 

effluent 

raw 

Parish 

effluent 

effluent 

raw  sewage 

Parish  sewage 

(Until  lered) 

sewage 

sewage 

sewage 

sewage 

sewage 

sewage 

sewage 

sewage 

sewage 

sewage 

1926 

• 

June  30th  . 

8-14 

3-54 

6-57 

2-35 

L99 

2-53 

•64 

•47 

•515 

Trace 

•07 

13-0 

4-2 

12-8 

3-65 

1-28 

2-97 

4-31 

59/59 

3,985,479,000 

4,230,000 

1,543,842,000 

6D2 

September  29th  . 

7-26 

3-38 

5-52 

2-19 

1-84 

2-19 

•715 

•525 

•53 

T  race 

•06 

12-7 

4'4 

11  -8 

3-40 

1-35 

2-61 

4-35 

64/64 

4,333,405,000 

4,643,000 

1,970,536,000 

545 

December  29tli  . 

6-95 

2-44 

5'65 

2-08 

1-35 

2T3 

•60 

37 

•475 

•01 

T1 

12-0 

4'3 

11-0 

3T6 

•95 

2-57 

3-45 

62^/63 

4,504,497,000 

6,247,000 

2,214,280,000 

50-8 

1927 

March  30th . 

7'65 

2-75 

6T0 

1-92 

1-86 

1-78 

•52 

•40 

•39 

•015 

•15 

12-6 

3-7 

11T 

3-41 

1-03 

2-82 

3-36 

63/64 

4,689,084,000 

5,332,000 

2,513,097,000 

— 

46-4 

— 

Average  . 

7-50 

3-03 

5-96 

2-14 

1-76 

2T6 

•62 

•44 

•475 

01 

TO 

12-6 

4-2 

11-7 

341 

115 

2-74 

3-87 

248^/250 

i  17,512,465,000 

20,452,000 

8,243,755,000 

52*9 

Average  for  year  ending  ) 

7'50 

1-89 

6-53 

2T4 

1-15 

2Y6 

•665 

•26 

•54 

.01 

•12 

12-8 

3-5 

13-0 

3-38 

.73 

2-95 

4-04 

235/239 

1  18,172,380,000 

16,556,000 

5,158,410,000 

7D6 

March  31st,  1926  ...  j 

1 

1 

[ 

1 

— 
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Table  V, 


PRIMARY  BEDS.— Seriks  I.,  II.,  III.,  and  IIIa. 


TABLE  V.-SHOWING  QUANTITY  DEALT  WITH,  AND  CHEMICAL  COMPOSITION  OF  FILTRATE  OBTAINED. 


DATE 

Quartrr  ending 
~  1 92  6 


4  Hours 

oxygen  absorption 


Free  and  saline 
miiuioniu 


Albuminoid 

ammonia 


JSsl  Scries  I  i«nk  r»w  Ta«k  son, 

Ilia,  sewage  ettiuent  I. 


Nitrite 

(in  terms  of  NHd 


INCUBATION  TEST 


AvERAOKQl  AXniT  DEALT  WITH 


Nitrate 

(in  terms  of  NH3) 


Chloride  (in  terms  of  Cl) 


3  Minutes  oxygen  absorption 
Before  incubation  After  incubation 


Qlaxtttt  dealt  with 


Putrcscibility 


Pei:  A«  RE  PER  DAT 

(GaUoaat 


l*E»  CUBIC  TARO  PER  DAT 

(OalLm>> 


June  30th .  . 

8-14 

733 

4  00 

3-76 

6-81 

3-43 

2  35 

2-20 

D94 

September  23th . 

7-26 

6T5 

3-60 

3  34 

4-93 

236 

219 

2T7 

1-77 

December  29lh  . 

1927 

6-95 

G-35 

3-61 

3-30 

552 

2-24 

2  08 

2-22 

1-95 

March  30th . 

7  65 

6-42 

3  51 

3-27 

G06 

2-84 

I -92 

2-17 

1-84 

Average  . . . 

7*50 

C-56 

3-68 

3-42 

5-83 

2-72 

214 

2T9 

1-88 

Average  for  year  ending  1 
March  31st,  1926  ...  \ 

750 

639 

343 

2-96 

60S 

2-77 

2-14 

2-15 

1-85 

Purification 

effected 


Calculated  on  tank  1 
effluent  .  ( 

44% 

48% 

53% 

Corresponding  purifi-h 
cation  for  yrear  ending  '■ 
March  3 1  st,  1926  .  \ 

46% 

54% 

54% 

Calculated  on  raw  ) 
sewage  .  { 

51% 

51% 

64% 

Corresponding  purifi- 
cation  for  year  ending  > 
March  31st,  1926  .  ) 

54% 

61% 

63% 

Series 

II. 

Tank 

effluent 

Scries 
III.  and 
Hla. 

Raw  Tank 
sewage  ettiuent 

Series 

L 

Series 

II. 

Tank 

ettiuent 

Series 
III.  and 
Ilia. 

Scries 

Series 

Raw 

sewage 

Tank 

ettiuent 

Scries 

I. 

Series 

n. 

Tank 

ettiuent 

Series 
III.  and 
Ilia. 

Raw 

sewage 

— 

Series 

II. 

Tank 

effluent 

Series 
III.  and 
Ilia. 

Series 

Series 

Scria* 

Serie* 

Serial 

I. 

II. 

m.  and 
Ilia. 

I. 

II. 

III.  and 
Hla. 

Tank 

effluent 

Series 

I. 

III.  and 
Ilia. 

L 

IL 

III.  and 
Hla. 

L 

IL 

I1L  and 

nu. 

L  | 

„  I1L  and 

“•  Ilia. 

L 

IL 

III.  and 
Ilia. 

2*12 

2-74 

2'20 

•64  455 

•265 

■255 

•46 

•275 

•01 

Tr. 

•01 

•07 

•07 

•07 

13-0 

14-4 

13-3 

13-3 

11-5 

10-9 

3-65 

3T8 

2T6 

2-01 

330 

1-76 

2-74 

2  68 

2-46 

10/11 

10J/11 

13/13 

1,083,620,000 

302,600,000 

974,580,000 

595,000 

664,000  535,000 

110 

123 

99 

2  05 

2-57 

2-14 

•715  -445 

•255 

•25 

•49 

•27 

Tr. 

Nil 

■01 

05 

■05 

•06 

12-7 

1ST 

12-0 

12*2 

1  LI 

10-2 

3T0 

305 

1-88 

1-75 

2-48 

1-21 

2-73 

2'55 

1-85 

13/13 

13/13 

13/13 

1,073,900,000 

367,300,000 

886,125,000 

590,000 

673,000  487,000 

109 

125 

90 

1-86 

2-36 

1-92 

•60  -405 

■24 

•225 

•46 

•22 

•015 

•015 

•01 

•09 

TO 

T6 

12-0 

13-2 

12-4 

12-5 

10-4 

9T 

3T6 

306 

1-95 

1-75 

2-74 

1T6 

2T5 

2-22 

1-53 

11/13 

11/13 

8J/13 

872,400,000 

369,800,000 

1,009,055,000 

479,000 

677,000  554,000 

89 

125 

103 

1-83 

212 

1-85 

■52  -375 

*22 

*22 

•385 

•21 

•025 

•015 

•015 

•12 

•12 

T6 

12-6 

14-0 

12-3 

12T 

10-8 

9*5 

341 

3T0 

1-89 

1  74 

2-90 

D4S 

2-30 

213 

1-81 

11/13 

lli/13 

124/13 

778,880,000 

346,100,000 

1,030,930,000 

428,000 

634, 000  566,000 

79 

117 

105 

197 

2-45 

2-03 

•62  -42 

•245 

•235 

•45 

•245 

•015 

•01 

■01 

*08 

•09 

•11 

126 

13*7 

12-5 

12-6 

11-0 

9-9 

3T1 

3’17 

1-97 

1-81 

2-86 

1-40 

2*56 

240 

1-91 

45/50 

46/50 

47/52 

3,808,800,000 

1,445,800,000  3,900,690,000 

523,000 

662,000  536,000 

97 

133 

99 

1-86 

2-45 

2-12 

'665  -47 

*26 

■23 

•485 

•245 

•01 

•01 

•015 

TO 

TO 

•13 

12-8 

13-4 

12*5 

12-5 

,,s 

10-8 

3-38 

3-06 

1-80 

1  54 

2-9S 

1-44 

2-38 

201 

1-81 

46/52 

42J/52 

41J/51 

4,865,155,000  1,622,095,000  4.937,285,000 

656,000 

729,000  b65,0cO 

121 

135 

123 

42% 

44% 

46% 

45% 

51% 

49% 

60% 

62% 

60% 

61% 

65% 

63% 

■ 
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Table  VI 


HALF  ACRE  SECOND  CONTACT  BED-No.  10a. 

TABLE  \  L— SHOWING  QUANTITY  DEALT  WITH  AND  CHEMICAL  COMPOSITION  OF  FILTRATE  OBTAINED. 


Dale 


Quarter 

ending 

1926 

June  30th . 

September  29tli 

December  29th . 

1927 

March  30tli . 


Average 


Average  for  year 
ending  March  31st, 


1926 


4  Hours  oxygen 
absorption 

Free  and  saline 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms 
of  NH3) 

Nitrate  (in  terms 
of  NH3) 

Chloride 
(in  terms  of  Cl.) 

Incubation 

3  Minutes  oxygen  absorption 

TEST 

Putrescibility 

1 

Total 

quantity 

DEALT  WITH 

Average  quantity 

DKALl  WITH 

Before 

incubation 

After 

incubation 

Per  day 

Per  cubic  yard 
per  day 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

3-87 

1-55 

2-07 

1-25 

•305 

•13 

Nil 

•02 

•05 

•62 

11-4 

11T 

1-98 

•72 

2-79 

•59 

13/13 

0/10 

13,680,000 

150,000 

75 

3-81 

1-52 

1-86 

1-06 

•305 

T45 

Trace 

•03 

•05 

•62 

11-4 

11-8 

2-01 

•72 

2-95 

•61 

13/13 

0/9 

12,312,000 

135,000 

68 

3-66 

119 

1-82 

•94 

•28 

•115 

•01 

•015 

TO 

•90 

10-9 

10T 

2-01 

•56 

2-56 

•41 

10/13 

0/10 

13,680,000 

150,000 

75 

3-85 

1-26 

1-78 

•89 

•22 

TO 

•02 

•02 

•13 

•92 

12-0 

10-5 

2-02 

*59 

2-33 

•50 

8/13 

0/10 

13,452,000 

148,000 

74 

3-80 

1-38 

1-88 

1-04 

•28 

T2 

•01 

•02 

•08 

•77 

11-4 

10-9 

2-01 

•65 

2-66 

•53 

44/52 

0/39 

53,124,000 

146,000 

73 

3*72 

1-35 

1-81 

•99 

•29 

T3 

•01 

•015 

TO 

•85 

117 

11-4 

1-97 

•65 

2-51 

•56 

461/50 

0/39 

53,124,000 

143,000 

72 

Calculated  on  j 
primary  \ 
effluent  ) 


64% 


57% 


Purification 

effected 


Corresponding-! 
purification  fori 
year  ending  March  j 
31st,  1926  . J 


Calculated  on 
raw  sewage 


Corresponding'! 
purification  fori 
year  ending  March  j 
31st,  1926  . J 


64% 


82% 


82% 


55% 


81% 


80% 


# 
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Table  VII 


No.  1  SECONDARY  BED 

TABLE  VII.— SHOWING  QUANTITY  DEALT  WITH  AND  CHEMICAL  COMPOSITION  OF  FILTRATE  OBTAINED. 


Date 


Quarter  ending 


Average  for  year 
ending  March 
3 1  st,  ID 26 


Calculated  on  j 
primary 
effluent  ) 

** 

lO 

Purification 

Corresponding' 
pu  ri  li  cation 
for  year  end- 
ing  March 
31st,  1926 

49% 

£  fleeted. 

Calculated  on  ) 
raw  sewage  j 

77% 

Corresponding') 
puri  fication  / 
for  year  end-> 
ing  March! 
31st,  1926  ) 

75% 

45% 


44% 


74% 


74% 


4  Hours  oxygen 
absorption 

Free  and  saline  1 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms  1 
of  NH3) 

Nitrate  (in  terms 
of  NH3) 

j 

Chloride 
(in  terms  of  Cl.) 

Incubation  test 

| 

Total 

QUANTITY 
DEALT  WITH 

Average  quantity 

DEALT  WITH 

1 

3  Minutes  oxygen  absorption 

Putrescibility 

Before 

incubation 

After 

incubation 

Per  day 

Per  cubic  yard 
per  day 

1  Primary  Se.fr'"d' 
effluent  cffluJnt 

(Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary  j 
effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary! 

effluent 

Second¬ 

ary 

effluent 

Primary! 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

413  L85 

2-24 

1-45 

•315 

•16 

Nil 

•02 

•06 

•39 

12T 

1 2  T 

2T9 

•90 

3T6 

•86 

25/25 

2/25 

56, 160,000 

617,000 

96 

343  1-82 

211 

1-37 

•33 

TDD 

Trace 

025 

•06 

•35 

1  IT 

11-8 

1-82 

•95 

2-97 

100 

254/26 

H/22 

48,600,000 

534,000 

83 

3-45  :  1*67 

1-97 

1-30 

•275 

155 

015 

•025 

•09 

•54 

107 

11-0 

1-89 

•81 

2-50 

•82 

22/26 

5/26 

56,160,000 

617,000 

96 

3-52  I  166 

1-86 

1-19 

•23 

T3 

•01 

•015 

•11 

■63 

113 

11-9 

1-82 

•82 

2-27 

•74 

22^/26 

2/21 

47,160,000 

518,000 

81 

363  1-75 

205 

1-33 

•29 

T6 

•01 

•02 

•08 

•48 

11-3 

11-7 

1-93 

•87 

2-73 

•86 

95/103 

144/94 

208,080,000 

572,000 

89 

- - 

372  D88 

1 

2‘05 

1-37 

•31 

T75 

•01 

•02 

TO 

•50 

11-8 

12-2 

2-00 

■95 

2-82 

•93 

92/100 

124/95 

215,640,000 

581,000 

91 

1 

DAVYHULME  WORKS. 


SECOND 


CON  TACT  BEDS— Nos.  5  to 


19  (inclusive). 


Table  VIII. 


TABLE  VIII. — SHOWING  QUANTITIES  DEALT  WITH  AND  CHEMICAL  COMPOSITION 


OF  FILTH  ATI'! 


• 

Incubation 

TEST 

Average  quantity 

DATE 

4  Hours  oxygei  ! 
absorption 

Free  and  saline 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms 
of  XHi ) 

Nitrate  (in  ternu 
of  NHj  ) 

Chloride 
(in  terms  of  Cl.) 

3  Minutes  oxygen  absorption 

Quantity 

DEALT  WITH 

DEALT 

WITH 

Before 

incubation 

After 

incubation 

Putrescibility 

Per  day 

Per  cubic  yard 
per  day 

Quarter  ending 

Primary 

effluent 

Second - 
ary- 

effluent 

Primary 

effluent 

Second¬ 

ary 

ertiuent 

Primary 
effluent  j 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primaryl 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

\ 

June  30th. 

1926  ... 

4-13 

1*77 

2-24 

1-32 

315 

-155 

Nil 

•02 

•06 

41 

12-1 

1 1  8 

2-19 

•85 

3T6 

•84 

25/25 

3/25 

485,466,000 

5,335,000 

88 

September  2 

9th,  1926 

343 

I  *50 

2-11 

1-24 

•33 

17 

L'race 

•025 

•06 

•43 

11*1 

11-7 

1-82 

•73 

2-97 

■72 

25 J / 26 

4.|/26 

507,420,000 

5,576,000 

92 

December  29tb,  1926 

3-45 

1-54 

1-97 

1-18 

•275 

•14 

•015 

•02 

•09 

•58 

10-7 

10-5 

1-89 

72 

2-50 

•69 

22/26 

0/26 

436,317,000 

4,795,000 

79 

Marcli  30th 

1927  ... 

362 

1*50 

1-86 

Dll 

•23 

i 

•12 

•01 

•02 

T1 

•71 

1D3 

11-3 

D82 

•73 

2-27 

•73 

22^/26 

2/26 

469,947,000 

5,164,000 

85 

Average  . 

3-63 

1-58 

2*05 

1-21 

,  -29 

•145 

•o. 

•02 

•08 

•53 

11-3 

11-3 

1  93 

•76 

2-73 

•75 

; 

1  95/103 

9A/103 

1,899,150,000 

5,217,000 

86 

A  verage  for  year  end-) 
ing  Mar.  31st,  1926J 

3  72 

1-62 

2*05 

1-24 

1 

•31 

i 

I 

•155 

•01 

•015 

•10 

•54 

11-8 

11-7 

2-00 

1 

•78 

2-82 

•71 

[ 

92/100 

71/100 

1,985,508,000 

5,352,000 

88 

Calculated  on 
primary 
effluent 

56% 

50% 

- 

Purification 

effected 

Corresponding  ' 
purification  1 
for  year  end¬ 
ing  March  1 
31st,  1926  , 

56% 

50% 

Calculated  on 
raw  sewage 

79% 

77% 

Corresponding  ' 
purification 
for  year  end¬ 
ing  March 

3 1st,  1926  , 

78% 

77% 

n,  :• 


■ 

t- 

i  ; 


davyhulme  works. 


Table  IX 


TABLE 

IX.- 

SECOND 

-SHOWING  QUANTITIES 

CONTACT  BEDS— Nos.  2  and  20  to  27  (inclusive). 

DEALT  WITH  AND  CHEMICAL  COMPOSITION 

4 

OF  FILTRATE  OBTAINED. 

Incubation 

TEST 

Averaoe  quantity 

DATE 

4  Hours  oxygen 
absorption 

Free  and  saline 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms 
of  NH3  ) 

Nitrate  (in  terms 
of  NH3  ) 

Chloride 
(in  terms  of  Cl.) 

3  Minutes  oxygen  absorption 

Quantity 

DEALT  WITH 

DEALT 

WITH 

Before 

incubation 

After 

incubation 

Putrescibility 

Per  day 

Per  cubic  yard 
per  day 

Quarter  ending 

Primary  'TTJT' 
effluent  effl^nt 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

J une  30th,  1926  . 

4-13  1-62 

2-24 

1-28 

•315 

•15 

nil. 

•02 

'06 

•49 

12*1 

12T 

2T9 

•78 

3T6 

•69 

25/25 

4/25 

206,943,000 

2,274,000 

69 

September  29th,  1926 

3-43  1-62 

2-11 

1T4 

•33 

•is 

Trace 

•025 

•06 

•42 

1  IT 

1L8 

1-82 

•81 

2-97 

•77 

251/26 

3/26 

203,352,000 

2,235,000 

68 

December  29th,  1926 

3-45  1  *37 

1-97 

1-03 

•275 

T25 

•015 

•025 

•09 

•63 

107 

10-7 

1-89 

•64 

2*50 

•53 

22/26 

0/26 

223,248,000 

2,453,000 

74 

March  30th,  1927  ... 

3-52  1-50 

1-86 

1-07 

•23 

•12 

•01 

•015 

•11 

•70 

11-3 

11-6 

1-82 

•75 

2-27 

•69 

22 J / 26 

0/26 

216,108,000 

2,375,000 

72 

Average . 

363  1-53 

2*05 

113 

•29 

•14 

•01 

•02 

•08 

•56 

11-3 

11-6 

1-93 

•75 

2-73 

1 

i  '67 

95/103 

4|/103 

849,651,000 

2,334,000 

71 

Average  for  year  1 
ending  March 
31st,  1926  ...  ) 

3-72  1-57 

2-05 

1-19 

•31 

•155 

•01 

•02 

TO 

•58 

11-8 

12T 

2-00 

•76 

2-82 

•69 

92/100 

' 

3J/100 

f 

879,055,000 

2,369,000 

72 

|  Calculated  on 
primary 
effluent 


Corresponding 
purification 
for  year  end¬ 
ing  March 
31st,  1926  J 


Purification 

effected 


Calculated  on 
raw  sewage 


} 


Corresponding 
purification 
for  year  end¬ 
ing  March 
31st,  1926 


58% 


58% 


80% 


79% 


52% 


50% 


77% 


77% 


davyhulme  works. 

SECOND  CONTACT  BEDS— Nos.  32  to  35. 


Table  X. 


TABLE  X,  SHOWING  QUANTITY  DEALT  WITH  AND  CHEMICAL  COMPOSITION  OF  FILTRATE. 


DATE 

4  Hours  oxygen 
absorption 

Free  and  saline 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms 
of  NHj  ) 

Nitrate  (in  terms 
of  NHj  ) 

Chloride 
(in  terms  of  Cl.) 

Incubation 

3  Minutes  oxygen  absorption 

TEST- 

Putrescibility 

Quantity 

DEALT  WITH 

Average  quantity 

DEALT  WITH 

Before 

incubation 

After 

incubation 

Per  day 

Per  cubic  yard 
per  day 

Quarter  ending 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

l 

Primary 
effluent | 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

June  30th,  1926  . 

387 

1-61 

207 

1-09 

•305 

T25 

Nil 

•025 

•05 

•55 

11-4 

10-9 

1-98 

•78 

2-79 

•65 

13/1.3 

0/9 

174,000,000 

1,912,000 

78 

September  29th,  1926 

3-81 

1-25 

1-86 

•76 

•305 

•125 

Trace 

•025 

•05 

•75 

11-4 

1  IT 

2-01 

•59 

2-95 

•48 

13/13 

0/13 

238,680,000 

2,623,000 

107 

December  29th,  1926 

366 

1-39 

1-82 

•86 

•28 

•12 

01 

•02 

•10 

•97 

10-9 

10-4 

2-01 

•66 

2-56 

•56 

10/13 

0/13 

238,680,000 

2,623,000 

107 

March  30th,  1927  ... 

3-85 

1-57 

1-78 

•97 

•22 

T1 

•02 

•015 

T3 

•79 

120 

10  9 

2-02' 

•76 

2-33 

•72 

8/13 

1/13 

238,680,000 

2,623,000 

107 

Average  . 

3-80 

1  46 

1-88 

•92 

•28 

T2 

•01 

•02 

•08 

•77 

11-4 

10-8 

2-01 

•70 

2-66 

*60 

44/52 

1/48 

890,040,000 

2,415,000 

99 

A  verage  for  year  ) 

ending  March  > 

3-72 

1-34 

1-81 

•88 

•29 

T3 

•01 

015 

TO 

•81 

11-7 

10-8 

1-97 

•65 

2-51 

•51 

46^/50 

0/45 

842,520,000 

2,271,000 

92 

31st,  1926  ...  ) 

;  Calculated  on 
primary 
effluent 


Corresponding' 
purification 
for  year  end¬ 
ing  March 
31st,  1926. 


62% 


Purification 

effected 


Calculated  on  j 
raw  sewage  j 


Corresponding' 
purification 
for  year  end¬ 
ing  March 
31st,  1926.  J 


57% 


61% 


81% 


82% 


55% 


81% 


80% 


■Cl 


davyhulme  works. 


Table  XI 


SECOND  CONTACT  BEDS— Nos.  36-39  (INCLUSIVE). 

TABLE  XL— SHOWING  QUANTITY  DEALT  WITH  AND  CHEMICAL  COMPOSITION  OF  FILTRATE 


1 

1 

Incubation 

TEST 

Average  quantity 

DATE 

4  Hours  oxygen 
absorption 

Free  and  saline 
ammonia 

Albuminoid 

ammonia 

Nitrite  (in  terms 
of  NHt  ) 

Nitrate  (in  terms 
of  NH,  ) 

Chloride 

(in  terms  of  dl  l 

3  Minutes  oxygen  absorption 

Quantity 

DEALT  WITH 

DEALT 

w-i  rtt 

* 

Before 

incubation 

After 

incubation 

Putrescibility 

Pet-  day 

Per  cubic  yard 
per  day 

Quarter  ending 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

1 

1 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Second¬ 

ary 

effluent 

Primary 

effluent 

Secondary 

effluent 

Gallons 

Gallons 

Gallons 

June  30tli, 

1926 . 

3-87 

1-60 

2-07 

•90 

•305 

•12 

nil. 

•02 

•05 

*77 

1  IT 

11-2 

1-98 

•76 

2-79 

•67 

13/13 

0/11 

235,620,000 

2,589,000 

114 

September  29th,  1926 

3-81 

1-30 

1  86 

•77 

•305 

T25 

Trace 

•025 

•05 

•70 

1  IT 

11-0 

2-01 

•60 

2-95 

48 

13/13 

0/13 

238,680,000 

2,623,000 

116 

December  29th,  1926 

366 

1-40 

1-82 

•85 

•28 

T2 

•01 

•02 

TO 

•99 

10  9 

10-3 

2-01 

•67 

2-56 

•53 

10/13 

0/13 

238,680,000 

2,623,000 

116 

March  30th, 

1927  ... 

■  3-85 

1-58 

1-78 

•96 

•22 

115 

•02 

•01 

T3 

•78 

12-0 

10-7 

2-02 

•78 

2-33 

•72 

8/13 

1/12 

230,520,000 

2,533,000 

, 

112 

A  vpr  acre  . 

3-80 

1-47 

1-88 

•87 

•28 

•12 

•01 

•02 

•08 

•81 

11 T 

10-8 

2*01 

•70 

2-66 

•60 

44/52 

1/49 

943,500,000 

2,592,000 

114 

’  —  O' 

1 

Average  for  year  | 
ending  March 
31st.  1926  ... 

3-72 

1-36 

1-81 

•85 

f 

•29 

T2 

•01 

•02 

TO 

•85 

11-7 

10-8 

|  1-97 

•66 

2-51 

•52 

46^/50 

0/40 

1 

760,920,000 

2,051,000 

90 

Calculated  ~1 
on  primary  ^ 
effluent  ) 

61  % 

57% 

Purification 

•Corresponding  ' 
purification 
for  year  ending 
March  31st, 
1926 

63  % 

59  % 

• 

effected 

Calculated  0 
on  raw 
sewage  ) 

80% 

81% 

Corresponding  j 
purification 
for  year  ending 
March  31st, 
1926 

82  % 

82% 
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TABLE  X1TI.  RESULTS  OE  EXAMINATK )\  OTT  titf'  quip  nw  it 

AllO.N  01  THE  SHIP  CANAL  WATER  ABOVE  AND  BELOW  THE  OUTFALL 


date 


Four  hours 
oxygen 
absorption 


Free  and 
saline 
ammonia 


Albuminoid 

ammonia 


Chloride 
(in  terms  of  Cl.) 


Incubation  Test 


3  Minutes  oxygen  absorption 


Before 

incubation 


Month 

A 

B 

A 

B 

A 

B 

A 

A 

April  1926  .. 

1T8 

1-70 

•67 

.Q  K 

*1 25 

j 

•155 

8-8 

r~ 

Vt) 

i  ’8 

*51 

May  „  . 

L08 

1-36 

•71 

•80 

•12 

T35 

8-0 

•48 

1  o 

J  une 

1-01 

1-35 

•56 

•r.  q 

.no 

•11 

5-7 

6-4 

•38 

Oo 

uy 

July  . 

1-52 

1-67 

•90 

•97 

;  -14 

T6 

8-3 

8-8 

•64 

August 

•80 

1-17 

70 

•76 

•11 

T4 

6-2 

7-4 

•33 

September  . 

•98 

1-20 

•49 

•61 

•135 

5-9 

7-2 

•41 

1  1 

October  ,,  . 

•73 

101 

•33 

•52 

•08 

A  -Q 

5-6 

•29 

-LUO 

4  y 

November  „  . 

•82 

•76 

•23 

•27 

•07 

•075 

3-5 

3-6 

•29 

December  ,,  . 

•81 

1*16 

•38 

•53 

•095 

T3 

4-6 

5T 

•32 

Januaiy  1927  . 

•70 

1-03 

•28 

•40 

•075 

TO 

4T 

4-8 

•24 

February  . 

•78 

1-09 

•29 

•46 

•075 

T1 

4-4 

5-2 

•29 

March  . 

•80 

1-02 

•24 

•29 

•06 

•08 

3-6 

4-9 

•31 

Average . 

•93 

1-21 

•48 

•60 

•095  1 

T2 

5-5  ! 

[ 

6-3 

•37 

Average  for  year  ending  : —  ) 

March,  1926  ..  . .  / 

j 

1*03 

1-25 

| 

•56 

•67  ; 

T1  : 

T25 

58 

6*5 

■45 

March,  1925 . 

•93 

t 

M2 

•44 

•53 

•11 

T2 

4-7  | 

5T 

•39 

„  1921 . 

103 

1-17 

•56 

•66 

•135 

T45 

53 

6-5 

•44 

„  1923 . 

Ml 

1-26 

•58 

•69 

•145 

T6 

5-4  j 

6-6 

•50 

„  1922 . 

1-09  ' 

1-33 

•66 

•82 

•135 

T6 

56 

6-8 

•49 

„  1921 . 

i 

i-oi  ! 

119 

•51 

•66 

•13 

•15 

54 

6-3 

•46 

„  1920 . 

1  T9 

1-42 

•60 

•74 

•125  1 

T  45 

59 

7T 

•54 

»  1919 . 

1-05 

1-25 

•45 

•54 

•095 

T1 

5-2 

57 

_ 

•48 

After 

incubation 


Putrescibility 


Percentage  rise 
|  in  the  3  minutts 
oxygen 

absorption  test 
after  incubation 


B 

A 

B 

1 

A 

B 

A 

B 

•84 

•67 

1-07 

HP 

HP 

% 

I  _ 

•61 

•60 

•75 

2/C 

3/6 

— 

— 

•61 

•58 

•81 

4/9 

5/9 

— 

•72 

M3 

1-40 

>  7/7 

mi 

•53 

•57 

•86 

3/4 

3/4 

!  — 

•55 

•60 

•90 

2/6 

4/6 

— 

i  — 

•40 

•32 

•62 

|  \n 

HP 

— 

•30 

•30 

•29 

0/8 

0/8 

— 

— 

•51 

•34 

•65 

0/6 

1/6 

— 

•  — 

•40 

•27 

•42 

0/7 

HP 

— 

— 

•46 

•33 

•59 

0/7 

mi 

— 

-• 

•44 

•34 

•45 

0/7 

1/7 

— 

— 

•53 

•50 

•73 

24/81 

- - 

35J/81 

35% 

38% 

•57 

•61 

•83 

321/85 

38/85 

36% 

46% 

•51 

•57 

•68 

38/95 

40/95 

46% 

33% 

•53 

•59 

•66 

221/86 

20/86 

3  4% 

25% 

•58 

•59 

•66 

261/83 

25/83 

18% 

14% 

•61 

•63 

•80 

32/81 

41/81 

29% 

31% 

•56 

•54 

•64 

24/76 

25/76 

17% 

14% 

•67 

•77 

•95 

40/76 

40/76 

43% 

42% 

•59 

•52 

•62 

25/86 

27/86 

8%  j 

5% 

A=Sample  taken  above  the  outlet  of  effluent  from  the  works. 


B= Sam  pie  taken  below  the  outlet  of  effluent  from  the  works. 
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TABLE  XIV.— PARTICULARS  RE  COST  FOR  SEWAGE  DISPOSAL  OF  THE  CITY  OF  xMANCHESTER  AT  THE  DAVYHULME 

WORKS,  1896  to  1927. 


Maintenance  charge 


Ykar  ending 


December, 


March, 


)) 

>1 


1896 

1897 

1898 

1900 

1901 

1902 

1903 


Total 

per  annum 


15,780 
19,089 
20,000 
18,728 

21,439 

19,212 

15,512 

1904  .  14,684 

1905  . i  14,273 

1906  . 18,648 

1907  .  21,795 

1908  .  27,147 

1909  .  30,457 

1910  .  27,674 

1911  .  22,660 

1912  .  24,530 

1913  .  28,730 

1914  .  31,634 

1915  (53  weeks)  .  32,347 

1916  .  30,871 

1917  .  26,818 

1918  .  30,798 

1919  .  34,954 

1920  (53  weeks)  .  61,805 

1921  .  92,595 

1922  .  97,298 

1923  .  73,759 

1924  .  68,382 

1925  .  52,771 

1926  (53  weeks)  .  57,269 

1927  .  57, 


Capital  charge 


Cost  per  head 
ot 

population 


Pence 


442 


104 

9-9 

93 

8-1 

9-2 

8-2 

6-6 

6-1 

60 

7- 8 
9-1 

11- 3 

12- 4 
11-0 

8- 9 

9- 8 
1L4 
12-3 
11-4 

9-8 

8- 5 

9- 6 
11-0 
19-4 
28-8 
3L5 
23-7 
2L9 
16  9 
18-2 
18-2 


Total 

per  annum 


8,129 

9,797 

10,517 

10,634 

10,793 

12,395 

17,473 

21,316 

23,506 

24,069 

24,029 

24,730 

25,982 

27,239 

28,444 

29,569 

29,928 

30,540 

30,832 

30,857 

31,121 

31,121 

31,121 

31,683 

31,840 

32,088 

32,278 

32,278 

32,278 

32,278 

33,322 


Cost  per  head 
of 

population 


Pence 


5-4 

51 

4-9 

46 

4- 6 

5- 3 
7-4 
87 

9- 8 
100 
10-0 

10- 3 
10-6 
10-8 

11- 2 
11*8 
11-9 
11-9 
10-8 

9-8 
9-9 
9-7 
9-8 
9  9 
9*9 
10-3 
10  4 
10  4 

10- 3 
10-3 
10-6 


Total  outlay 
on  purification 
works  to  date 


162,572 

195,942 

210,334 

212,672 

215,866 

247,893 

349,457 

426,323 

470,121 

481,374 

480.566 
494,614 
519,643 
544,785 
568,884 
591,376 

598.567 
610,794 
616,637 
617,149 
622,425 
622,425 
622,425 
633,676 
636,805 
641,764 

645.568 
645,568 

645.568 

615.568 
666,443 


Total  capital  and 
maintenance  charges 


Total 

per  annum 


23,909 

28,886 

30,517 

29,362 

32,232 

31,607 

32,985 

36,000 

37,779 

42,717 

45,824 

51,877 

56,439 

54,913 

51,104 

54,099 

58,658 

62,174 

63,179 

61,728 

57,939 

61,919 

66,075 

93,488 

124,435 

129,386 

106,037 

100,660 

85,049 

89,547 

90,764 


Cost  per  head 
of 

population 


Pence 


15-8 

15-0 

14- 2 

12- 7 

13- 8 
13-5 
140 

15- 0 
15-8 

17- 8 
19T 
2L6 
23-0 
2L8 
20T 
2L6 

23- 3 

24- 2 
22-2 
19  6 

18- 4 

19- 3 

20- 8 
29-3 
38-7 
4L9 
34T 
323 

27- 2 

28- 5 
28  8 


Per  cent,  purification  of 
raw  sewage 


As  measured 
by  the 

4  hours  oxygen 
absorption 
test 

Per  cent. 


As  measured 
by  the 
albuminoid 
ammonia  test 

Per  cent. 


39 

40 
38 
45 
68 

70 
64 
61 
64 

67 
69 
74 
74 
77 

71 
71 

68 
62 
58 
54 
51 
54 
62 
63 

53 

54 
49 


38 

40 

41 
52 

71 
74 

69 
68 

70 

72 

70 
76 
76 
78 

71 

72 
71 
63 
61 
60 

55 
59 
63 
65 
57 

56 
51 


Average  number  of 
population  connected 
to  sewers 


363,040 

462,020 

515,120 

553,910 


558,812 

564,200 

567,570 

574,130 

575,270 

575,900 

576,620 

577,230 

588,600 

603,910 

611,100 

602,000* 

605,000 

616,000 

682,000 

755,000 

755,000 

768,000 

764,000 

765,000 

770.500 
741,600* 
747,100 
748,300 

750.500 
754,000 
757,000 


Note. — The  capital  charge*  given  above  include  the  cost  of  a.i  land  purchases  at  Uavyhalnre  and  Flixton. 

The  annual  charges  have  been  computed  by  taking  5  per  cent,  of  the  total  outlay  date. 

The  conation  of  the  populat.cn  connected  to  the  sewer,  was  revised  in  the  light  of  the  latest  census  returns. 
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MONTHLY  AVERAGES  OF  ANALYSES  OF  SHIP  CANAL  WATER 

DIAGRAM 
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